Dormullar 
SGience 


j Wonders of the Honey Bee at Close Range (see page 42) 
00 New Ideas for the Home and Shop 


| Here —the new Radiolas/ 


New Triumphs of Radio Invention— 


\ New Performance Records v4 


x “The a Radiol fr exry pure” 
B.. 2 $35 to 5425 y" 
i ‘APhroximate Tope of Degree o 

1 Model Price Range Katenna | _Seecioty 
i eatete ip cite oaeer 


with headphones. | Outdoor or in- | selectivity. 


wih ewe wou | ¢ge [panpendenones | Qostcer crane | kasi 


Radiotrons* and head 
Seiaphome: Loudspeaker. radiation. 


f Radiola Balanced ‘eives Lona 
}! ro peaned with Raa | $3()_ fin Rasta | Outdoor or tn 
To be used with Rad tp to tate miles | Goor antenna. 
' 1 Radiotrons.” eae Mexeraa’ 
Radioia HT. ica 
with four WD-11 Rad ne 
pee woe Loudspeaker tasineee 
= Phones "and Radiola LOO |ereicr 85 18 | oxrsoor or in selectivity. 
Fen peemeiaa | 
Same without 7 radiation, 
L Be | Kocnker 
! ann 
egenotiex 
Lowdepesier.op- 
with four WD-11 Rad- Extraordi- 
eration wp t32800 | oxtaoor or tn: 
nd Radiols $206 |itice under tar | Quioor ox to- | nary'schee 
r radiating. 
are Loudipeaker ab Extraoral- 
soe eration up te 
with four WD-11 efation up.to230 | ovxdoor or in- | nary selec 
Radiotrons+ Loud: [°24D |earsbic' cangi- | coer antenna, | tivity. Non- 
speaker builtin, Lease 3 


Weudapeaker op- 
tion upto 200 | 
jes with Inter- | No antenna. 

with six UV-199 Radio- : 

" Ba} Joop. With | (Cone 
trons and Radiola [S28 | External ioop up | smailtoop built 


Super-selec 
tivity, Non: 


od miles ge ito set.) setistinm: 
trons or Loudspeaker. [P22ZO |eonditions. 
Radtots Pradsvesits ee. 
saper'vint Franiowemtosmo | Noantenne: | gcc, see. 
with six UV-199 Stites under fa- | (Concealed | Surersciec: | 
wineries Uyege 8425 [ostegunsse i | leraciocpbuit | sty. 
Santer belie, sone 
t All Radiolas sold without batteries. * Only dry batteries used. 


SESE ee hei ethan onde 


Sales Offices : 233 Broadway, New York 
10 So. La Salle St., Chicago, Ill, 433 California St., San Francisco, Cal. | 


Radiola 


RES. US. PAT OFF 


a) Radio Corporation of America 


MERICA 
t, 418.[ Aildrese office nearext yoo} 
lense wend me your new free Radio 
Booklet 
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Ghe MARATHON RUNN 


N_ army of 100,000 ~~ 

Persians, the 
mighty Darius at_ their 2 
head. The fair city of 
Athens, with only 10,000 men to protect it, doomed 
to destruction; its citizens facing death or slavery. 
Assistance must be had. ‘The utmost speed was 
essential. The athlete, Mede, volunteered. 


From Athens to Sparta, 140 miles in 36 hours. People marvelled 
at the unheard of speed with which the message was carried. 
‘That was in 490 B.C. 


How rapidly we have progressed—from runner to radio. Dis- 
tance is no longer a handicap when a message must be sent or 
received. On the contrary, there is added pleasure and wonder at 
the sound of a human voice speaking in Honolulu truly repro- 
duced in your New York or Florida home, through the medium of 
a Crosley Radio Receiver. 


For bringing in, distant stations clearly, distinctly and with 
great volume, Crosley Radio Receivers are unexcelled. Local 
interference may be quickly tuned out, and the opera, music, 
speech or any one of a hundred other entertainments or happen= 
ings from some far distant point may be enjoyed in your own 
living room. 
Large production allows us to offer Crosley Instruments and 
Barts at very low prices—the greatest vals in radio, we belie 
id the descriptions of the Crosley Sets illustrated here. 

je which kind you would like to have. 
id purchase it. 

‘The hours of pleasure that the Crosley will 

bring you and your family cannot be estimated, 


For Sale by Good Dealers Everywhere 
Write for Free Catalog 


THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY, JR., President 


‘Then go to your 


‘The Precision Equipment Company tnd Crosley Manufacturing Company 
517 ALFRED STREET CINCINNATI, OHIO 


ERof TODAY 


IEROSLEY MODEL X-J 


TCROSLEY TYPE 3-8. 


is. MODELVL 


(BE 
F 


ROSLEY MODEL SI 


165 


CROBLEY Ty 


Specat Madnewny POR SO ETT 


Sten Coee 
ite 68500 exis 


= $1102 


A Wide Selection of Crosley 
Super-Radio Receivers 


CROSLEY MODEL X-J—A long distance receiver, the 
most pula in Americ, we bel, Contain fou ibe, 
‘consisting of one aidioIreaueney amplification, 
‘Getector and (wo stages of audio frequency amplification. 

CROSLEY TYPE 3-B—Just as efficient a it is beauti- 
ful. A three tube Armstrong Regenerative Receiver, con 
Sotiog of detector and two stages of audio frequency 
Impllcation 

CROSLEY MODEL VI—A two ‘ube meium range 
receiver of exceptional merit, Conuists of one stage of rad 
Frequency amplification and detector: 


rong Regenerative two ube 
fone stage ef audio frequency” aap 
tite remarkably low price of $18.50. 
CROSLEY TYPE V—The single tube Aumationg se 
five receiver, uel by Leonard Weeks of Minot, ND. 
Er'keeping in constant communication with the MeMiilaa 
Expedition at the North Pole 
CROSLEY TYPE 3-C—A beautiful Consolette Model, 
adding greatly to the Tome, Tt 
Ean Armstrong Rey 
Units an the Crosley ype 
rhe Croley Regenerative Receoers described ove are 
CieGtea Bebe trons OS Pend Na. BATA 


MAIL. THIS COUPON TODAY: 

‘The Crosley Radio Corporation, $17 Alfred St.,.Cinchifisth O, 

Gentlemen: —Please mail me free of charge your complete 
‘italog af ‘Codey nmtruments” and parts, 


ularScience Monthly 


Most Wonderfully Ilustrated Magazine in the World 


Published in New York City at 
225 West Thirty-ninth Street 


Pop 


MAY, 1924; Vol. 104, No. 5 
25 cents a Copy; $2.50 a Year 


YOUNG friend of mine stopped in front of a of bronze and. yet more remote, in the mists of the 
A hardware store the other, day. | "Some of the Stone Age, were saws patiently chipped from flint. 
doors at home stick badly a1 
excuse to get myself a good plane, THe ert modern tools and their facilitation of 
course, I could get a carpenter to come around and fix the work of the world is told each month in 
the doors for a couple of dollars, but I'm going to get Porutar Science Motity. Look through the pages 


the plane.” of this issue and read the 
fy young friend knows month's history of tools 
the thrill of tools. Fle tnd tool users, Picture the 


knows the creative joy tools and machinery neces- 
thd dome them well Tor | ,im the Selection of Radio, | 2% fe dhe proset te bars 
him a fine tool is a delight || Tools and Other Equipment || _ ness the tides of the Bay of 
“a means of recreation Fundy, as described on 


from his workaday world. MEET the need of the ever- |] page 29! You can only 
And so he constantly seeks 


i i realize what an amazing 
for an excuse to add to the increasing number of people who ! fochanim your watch it 
contents of his toolchest. are interested in things mechanical and (ice “Does” Your Watch 
o- electrical, POPULARSCIENCE MONTHLY |] Know You?" page 38) when 
RK most men, whether || has established an organization for test- || you stop to think that in 
they are | mechanict || ing radio sets and apparatus, tools of all | Taking it there were neces 
for not. tools have a real || sary istinct opera 
and vital fascination, And Binge srdociparent ee tions with tools! 
is it any wonder: very -* 
Hime you pick upasaw,a || POPULAR SCIENCE INSTITUTE. OF IN THESE, columns 1 
hammer, or a chisel, you || STANDARDS under the direction of have stressed frequently 
have something that sym- | Prof, Collins P. Bliss, of New York | the need for enthu- 
bolizes most vividly the up- Universit: - > siasm. Without enthusiasm 
ward climb of the apes. Te 36 I] little can be accom- 
is a volume of thrilling his- | Full details of this important new ser- | plished in life. But nowa- 


monument to the persis much enthusiasm wit 


tory and romance, “It is || vice will be announced in the June issue, | days men often expend 
tent mechanical and scien- J 


accomplishment. That is 


tific efforts of your ances- because enthusiasm is not 
tors, historic and prehistoric, through countless cen- always employed intelligently. 
turies, An enthusiasm for tool ‘one that a man can put into 


harness and make work for him. He learns how to put 
“AKE the saw, for instance. The handsaw in your himself into his efforts and to employ facilities that in- 

houschold toolkit, the milling cutters of the crease hisown powers. And the bookcase, the settee, and 
machinist, the [08-inch inserted tooth circular saws the other simple furniture in the home of my young friend 
that operate at a rim speed of 130 miles an offer a convincing argument for the value of his hobby. 
these are miracles of inventive genius. Th 


EN who know tools best seem to love, them best. 

The late Joe V. Romig once wrote: “My work- 

shop comes second only to my family in my affections 

trepanning skulls. There It is a dream 
were iron saws in Bibli- boy's dream 


cal times—and some- sible through a man's 
times they did shocking work and development.” 
ice i i How the true mechani 


makes the most of hi 
tools is the message cai 
ried this month — ani 
every month — in our 


bronze and are ered- 
with having used 


inserted teeth of gemsfor | f'the‘nivittat or sascree pralucag tiem. The we Forax | Home Workshop and 
cuttinghard rock. Back | Sect Moxzay sities or qustatiom rom enem for seck-eetiee | Better Shop Methods 


in the Age of Bronze WE'D Fine, Protlens RC. Wien, ie Prasat Departments—TuE 
there were notched saws aon ees one Ineo Eprror. 
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Blame Yourself x5, 


Doesnt Bring You A Big Salary Increase 


we any ten men in blind-alley jobs at low lyse each case. a big salary, the thought of traveling all 
that everyone of thera te to Bl Them ee round’ ‘the ‘country "and. meeting. word 
ty. They sither have failed to recognize ‘while people, make you think that the job is 
beyond you. Keep an open, unprejudiced 
sind on this subject—at least until you have 
seen the remarkable book that I wa 


By J. E, Greenslade end you without charge 


What do you want ex-service man, wanted the joy of a real eed Tie Piss Bonk 
book, Modern Salesman’ 


I in life? You want more money than success. He ‘earned $544. in one week 
You're getting. You want your own George W. Kes ma ranch for plains. why ‘thousands have quickly 
‘a ear, Membership in a good club, S6Damonth, took the quick road Lofler you ceeded in the selling feld—how itis easy to 
you want to wear ood clothes, educate and in fuw treks he earned $524, Warren make big money once you arc in possession 
Your children and put ayay enough money Haru of Chicago, wara railway mailclerk of the Seereta of Selling how. you can 
Yo make you independent. If you are for ten years—in as deep arut at as low an quickly get these fundamental secrets, apply 
other men, you want to be your own Income as any man could stand. "But he them and achieve a quick and perianent 
bom in 8 ponition that grows every day in wanted ‘cera, he longed. for the good success This i the book T wil end you, 
teresting fascination, You want totravel, things of life that he saw other men having. absolutely free of obligation and expense, 
see the ‘world, and. mest the wide-awake He took my advice and earned owr $7,000  Readit through and then decide for yours 
People who are doing things. the rt year jut remember this one thing! This 
it cll You a Guick,eany way 28" gprortunity, If you. don't realize a 
to accomplish all ‘you don't take YY increase from this mesage, you 
Sow are the only loser.” You are the only one ‘ne to blame but yourself, ‘Send 


Who will have to face the accusing finger of mie the coupon before 
the man you might have been, If you da take and Til send. "Modern 
fe, you'll thane me the rest of Your life for Stlesmanship' immediately, 


2 salesman 
‘out experience of training of any kind, and in 
‘a short period of time made Master Salesme 
ff them. Then our Employment Depart- 
ment helped them to select the right 
position and they were off with a boom to 
the success they had dreamed of. 

The National Salesmen's Training Associ 


Baten this "information in’ your” han 
For now it is possible for you to quickly 
‘enjoy bigger earnings, and have all the joys 
in life that your bigger self demands, It this 

$ Teouldn't print it. I know it to 
inty. It is proved by the cases of 
thousands of other men who have done 
exactly the same thing. Listen, 


National Salesmen’s 
Training Ass'n 
Dept. 15 Chicago 


What It Brought These Men im on hae rfc yu, HU i of cae 


Charles Berry, a farm hand of Winterset, Managers had raised the salaries of only a 
Towa, was offered this chance. He took it few men, then you might call it luck. But 
and jumped from $18 a week to a pocition we've been doing it for fifteen years, day in soyrnen arcs 
paying him $1,000 the very frst month. J.P. and day out. Today we're so accustomed 
Overstreet, Denison, Texas, was on the to the amazing increases in salary our mem- 
Capitol Potice Force’ at less than $1,000 a bers receive that we take them as a matt 
‘year, He wasn't content with a bareliving of course, 
and he jumped toan income of $1800 on ste” There is only one thing T ask of you in 
F, Wynn, of Portland, Oregon, an return for this on’t let the idea 
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$53,000,000 LOST 


I a 


by raised checks, forgeries, and alterations of negotiable securities 
COULD HAVE BEEN PREVENTED 
By the use of a 
CHECK: PROTECTOR, 


BUILT ecurity FOR SERVICE 


FOUNTAIN 


IN ONE YEAR m 


rng: ae fa 
crn oa 
cae 


of 17 year experiment. ows 
c wothly and is 0d eee these mer 

‘lone i should cane’ most fountain pen users to dlacard their present 

pen fn ier favor. 


$3, 000 TO $10,000 A 


CURITY PENS! 


AME IOUS EMEN AND WONDERFUL 
wo! SIDE-LINE 


Hypuareaniountogetioto a cean 
Duninens, wit the oa 


your tervte 
pet for a 


qheepentold in cy or town wl develop a 
in your territory. Five 
distinctive Senteres meta ek ide wales, The check, 
protector alone wil ow the wale in‘three miner 


DISTRICT MANAGERS 


lees hav he aly of omsing rt 
$5050 eB op carey arn ip to 000 0 year, Wie 
ter ag ei aly yore Dt ee 


UNLIMITED SALES POSSIBILITIES 


Bes SE e cecens 
se eae = 
Gere ee tere ae 
eects AUBERT e nase Bika eine 


SECURITY PEN CORPORATION 
Dept. P.S.1 ‘900 W. JACKSON BLVD., CHICAGO, TLL. 
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Are You the Ten-pin 
—or the Ball? 


pending, the athlete who trains spas- interest ina successful 


Wz ‘a championship contest is im- tion. Owner of a half- 


coun hs aeage Po 
fSroven dering Seek: te 
invexcesa of $10,000 8 year 

Wen mars checked‘ every 
tum by a slender income and the responsi 
Rays ponder for a family, Soars 
If a man neglects to train for a bigger Wt bome-study traning —to outciass his 
soll gua neglect wan fo 8 MAREE competion sodecivey tow cean toad 
fob hy worry There a kena ofthe ma who was tain 

ray Je oy one, more than ROSE ey 
ead ted noted Sth Eaee Beton foie eaa 
University are throwing themselves heart 
in "soal tis he aleagrnsing tomes 
Be le bee. tothe Ie oatac re 
earnestly declaring their purpose to win or 

‘hs reaoa shy 

In the contest for succens they know that 
they must be either the ten-pin or the ball 
and they prefer to be the ball, 


‘somewhat differently. 


felete'with evidence, of which such statements Gainer tal ‘wo caste 
Ee oliowine are typical: "uit preneat opportnir, to await day Oak 


‘The career of A. V. McDuffie, of Fay- 
etteville, North Carolina, well itlustrates 
the opportunities that unfold to the man 
‘equipped to take advantage of them. 

In 1916 McDuffie was earning only $15 a 
week, He was married, and had one lit 
daughter. McDuffie had always had it inact who bones to 

to become a Certified Public Account. {rattcsearuestoeas of SatRote 
ant, bt the way seemed impossible. {p'conatierable meavore. tothe inherent lock 


Prompted by ls wife “he enrolled with goeygumton sch eve them te wrt fo mie 
LaSahe Extension University, and evening stm, : 

after evening, according to ‘his story, he yeaes crkiadiacrentesplazstice. tate tgendsai ‘The arena is boilt—the great game for success ia 
stuck to his studies, urged to do so by the many assert, in the LaSalle Problem Method. bosiness is in preezene— and wtather 38 sill oF BO 


question, "Are you content to be just a" Us 
mere bookkeeper all your life, on starva- soa’ 
tion wages? iS 5) 

‘Today, McDuffie has realized his ambi- respect het to ms 


LASALLE EXTENSION UNIVERSITY © 


The Largest Business Training Institution in the World 
————————__._ owt couron ————— ———— 
‘Outstanding Facts About LaSalle || LASALLE EXTENSION UNIVERSITY Dept. 583-R CHICAGO, ILLINOIS. 


Please send mo catalog and fll information ‘the course and service I have marked with an X 
Tow. "Rsors copy af your bokice "fen Wear’ Promotes in One®" all witout obgaticn ames 


fader this plan, 
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ee Making Opportunities 


for Popular Science’ Readers 


Sere eae a 
Se mre tot pe SOS 
Seca oa Leeunciee 


adie ud com 
it Seta eh 


car lita Wes Renta Wash x 


2S 
Sees ieee 


ni 


"The First Pris 
‘rk hin - 
ne Sopsitaare Caeser E'S 
ea nme wapote toma Bi Me ace 


“SHOP EOUIPNENT 


torn New bay 


WARUPACTORING. 
ee ea 


AVIATION. 


Eee ee 


Another $25.00 “<* : 
IN PRIZES 232222 = 


‘To win one of these cash prizes is easy, 


‘question! — 
What advertisement of “Money 
Making Opportunities” in this 
issue interests you most and why? 


Here are the prizes we wil pay for the ten 
‘best letters answering the above question: 


Tk WOME 


Little Wonaer Mie bon Terre Mawes, ludlana, 


PORIAR SCIENCE MONTELY pee Salita 
ETA STNG, MO ae tae Gea 


—— Sa eat, aig pan ere a 
Last Month’s Prize Winners “rabuabien”, Sra, se aes at 


‘asc red eye Ea Ta 


ae 


pe SO Adnieger, AtTaS Harton, Se 


2 elioor So canverain 
‘Second Prize for the “flown Sietcson the | Umea! sata 
siverusement of American Photography. 


Gar 
H.W." Closer, 
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15 Minutes a Day and I'll Grow 


New Hair for You In a Month 
—— Or No Cost! 


I have grown new hair for hundreds of others in 30 days. If I can't do the same for you 
—I don’t want to keep a cent of your money. Let me send you—absolutely free—the 
evidence of what my new method has done for others. Just mail the coupon below. 


By ALOIS MERKE 


Founder of Famous Merke Institute, Fifth Ave., N. ¥. 


“ya mail 
pe eh eens 
suite attest eney edt Gg 
pair eemne ann oe 
‘no matter how thin your hair may now be— 
See wa ie me eereess 

ir in 30 days—or the test won't cost 
aie 

‘Sounds too ood, to be true—doesn't it? 
But I have already grown new hair for 
Pale ewe ad 
pele pen 

Sere mesa 
Branca er nteter betes 
Tieng S dagen HIS: 

irae lied sol ck eed 
jing every cent you have paid me. That's 
i SOLO E UMA tet 
eee Re 
des ean cone teed pee 
ey 


Entirely New Method 


sisuiser aati pace a coc 
fell out and ordinary. measures Tailed €0 Erow new 
gL eae eee el er 
SARnL eran dae ates 
eg eee pa 
Sted “but merely dormant. The question Ws how 
{nthe world can bair-tonics and vo called “restorers” 
Poeeatioradece cera, 
Seep te Sree 
a ee ee 
ool rhe cnet ear 
i sores 
= 


‘My treatment le the result of long years of expert 
cence sent at Heltelberg, Berlin, Pavia, Calvo: Go 


Free Booklet Explains 
Treatment 


tit 
‘Seat paotomrapl wat my treatment fe doing for 
Sepa photorae y 

No matter how much bait 1 Jost, th 
bonkiel il prove of deepest 1 


gous "So 
{Sil the coupon now-—and ie will be sent to you by. 
fore mal 


ALLIED MERKE INSTITUTES, Inc. 
S512 Filth Avenue, New York City Dept. 175, 


ALLIED MERKE INSTITUTES, tne. 
Dept. 178,812 Filth Avenue, New York 


PE aaa) 
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Cooke AM APERT 


As Direct pets 
‘ 


-BOOKE, Heise OHIONRO ITO SHOPS 
3W. Madison 8t..Chicago 


37 man in the greatest, industry ofall tm 


Sad raat ae Soe faa talery pounce ye 


Sestane : 
1 Yakin YOU «+ HOME RA 

{Under practical, ey to understand tron ou ally i. amas 
betes mera Sapenince fo noscesry brary brasen ot 

‘perate reat, maintain sod eitalform of Vea aeesoe ayaa 

FREE fectiicr te sracisies cele; Write Today rsa" to FREE 
10 Mencet fade Eager, 24010 ASS0CATION OF AMERICA. Dut ©. 


tees Ee 4 


ies. Sees to Fea, 


opened pig A ae iy oe 
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CARPENTRY 


SELF TAUGHT 77 
Spare Time Reading Teaches Profitable Trade—Solves Problems 


Over a hundred million dollars worth of buildi 
ing done every month! |The biggest 


mc Byery day you have belo you 
peace 


ei 


fa 


mG FE 


EXAMINATION 
POCKET SIZE-FLEXIBLE COVEI 
11600 PAGES-3700 ILLUSTRATIONS) 


4: MONTH-ENTIRE SET’ 
FREE 


: i EXAMINATION 
Auneist Aupets} yor ‘Not a cent to pay until you see the 
ICARPENTERS (CARpENTES Canpenrens ‘werk. “No. ctfextion. to” pay" until 
DE | Buitbede Bue 
Eo 
G | Guive j 


3 


Toous PULDERS) oust 
STEE MATHEMATICS 

SQUARE 

‘AW FILING 
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Electrical Experts 


} It’s THE FIELE 


FREE Use of My Big 
Electrical Laboratory 


“() The Cooke Trained Man is the ‘Big Pay'Man 
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Arein BigD 


Fit Yourself for a Big Pay Job 


Now you earn $20 or $30 or $40 a 
week, In the same six days as an 
Electrical Expert you can make $70 to 
$200 and make it easier—not work half 
so hard. Why, then, remain in the 
small-pay game, ina Tine of work that 
offers no chance, no Bis pcemsticn, no 
big income? Fit yourself for a “bossing” 
job— 


Earn $3500 to $10,000 a Year 


Sera p sry er = Pe 
SEwesaer sess 


FREE Electrical Working Outfit 


With me you do Practical work—at home. You start right in after the first few lessons 
to work at your profession in a practical way. | For this you need apparatus—tools, in- 
struments, materials and supplies—and I give them to you absolutely free, the biggest, 
best and most expensive Working Outfit ever sent out by a Correspondence School. 


Earn As You Learn 


With me, again, you earn as you learn. Right at the start I give you a short Special Course in a branch 
of Electricity that will enable you at once to make money in your spare time. Hundreds of my students 
hhave paid for their entire Course in this way. 


No Previous Experience Necessary 


Tt is not necessary that you ever should have done electrical work, or that you know any 
Eketricity, "You ean readYou can write. You can think, “And that's enough. "My 
do the rest, and will positively insure your success in Electricity. 


Your Money Back If You Are Not Satisfied 
You take absolutely no chance. If, when you have finished my Course, you are not entiel 
nfied with the results, 1 guarantee now to return every penny you have paid me. And back 

‘of me, in'my guarantee’ stands the Chicago Engineering Werks, & milli dollar intitaton. 


Investigate! Mail Coupon 


Geshe Face gt me sendy em ne nk The Fare of 
iy Let more about the big demand or "Cooke" train Porn 
Electrical Experts. Sign and send me Coupon below. abit Scania “ sttile 


your, Big, oot, and, (al part 
‘rree‘outte and Home Sead 


L. L. COOKE, Chief Engineer aa eae 


Chicago Engineering Works, Inc. Sinn “ 
2150 Lawrence Avenue City and State 


CHICAGO, ILL. Oceapation 


Be a“ Cooke" Trained Electrical Expert 


™= A Moving 

ort Picture of 
+ Electrical 
Success! 


—Responsibility and Big Pay in One Year— 

geckepereeras 
Sayan 
Be An Electrical 

At $75 to $200 a We 

Every up-to-date fellow knows what a 
futre tee lec. 

Ti payee wor andor ee 


rapid advancement in'a Bld where jobs are 
‘mea 


‘Bt what the average 
Ja what'aelnples cay’ 
Ye 


an 
1 rinwetal ute, , Were 
Epitenpoeeg 


Eee wees ee 


oo hie ae ho Chee 


tea, Recaute hamareh Work, Foruulas, Procemen, 
EP Sanur Mn. bay we Sout Bt Earl, Oh. 
Pete Wier tes 

spondence avid), Yar" Aribur on ese, 308 


ee na 
Sh ease 


ee od 
TETRORS_WANOSRIPTS 
SE eae he 


pobienton piers arena Pfeil” Minor 
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A Problem in Invention 
Can You Solve It? 


This simple test will show whether or not you 

have inventive ability; thousands have it be] 
do not know it, or do not develop it. Yet inven- 
tion is the easiest way to earn a fortune. No 
technical or scientific kno necessary. 
Read below a few instances of how little ideas 
have made millions of dollars for their inventors. 


OW would you like to get the royalty 
paid’ to the inventor ef the tinea 


ere yoblem in inven: 
ions altion wil be found very ales 


ed, fou milion of Wottes? “How Suge behind See inet 
rich ney wold Joy have now had gi abe Pcl 


ake something hich 


Tubber tips on pencils? Would adiy 
be the Inventor of the Gillette Salety 
hoy it sad made aa much ag TWO AND : 


GNEAIALE MILLION DOLLARS year? rgueht dwn to he gtlres de 
GREHALE MILLION DOLLARS ey) tay tect ohne tgs 
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One, single idea—as, simple as 
‘you ine 


Hhunvirede of thousand of dollars 
from ‘auch ‘common things as the 
‘crimped. hair-pin, the  metal-tip 
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cated Invention 
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0) 
count of education, experience, 
age, or location. 'No matter 

where you live, or what you are now 

doing, through my course you have 
the chance to become in a very short 
time a big pay, “Electrical Expert.” 


Actual Shop Methods in 
Your Own Home 

For I have devised the wonderful 
new copyright Shop Type System 
that gives you the benefit of Actual 
Shop Experience in your own home. 
Never before has this been possible. 
But now, after finishing my training 
you will’be at home in the biggest 
electrical plant, in a sub-station, in a 
battery station, or with expert main- 
tenance men, Or an autom 
tractor starting, lighting and 
work, because 
actual experience, which no other 
correspondence school can give you, 
but which means everything. 


Backed by Lincoln Institute 
of Technology 

This new system of teaching elec- 
tricity has proved so successful th 
it has-been: highly-recommended and 
endorsed by the Lincoln Institute of 
Technology. When you enroll you 
know that you are backed by this 
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ELECTRICITY 


[Send You 
This Book FREE! 


institution. You receive 
x} 
vice as long as you live, 


Free Outfit 


such a éall for men that we 
are giving free, an Electrical outfit for 
experimental and practical home use 
if you enroll now. "Think what it will 
mean to leave forever the low pay rut, 
to become a trained, efficient Elec 
trical technician, capable of managing 
and supervising’ ten or five hundred 
men on the biggest jobs; to travel, to 
be a man of influence—to have a 
salary of $5,000 to $10,000 per year. 
Find out now how you can do th 
You cannot afford to delay a day. 
Send right now for this wonderful free 
book that is pointing the way for 
thousands to big money in electricity. 
‘The coupon brings you this book en- 
tirely free, without obligation. Fill it 
out. 
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| Are You the Boss 
|-or Are You Rile 


‘HE BOSS gives the orders —Riley 
takes them and does what heis told. 
Both started the same, had equal 
ability to begin with. Riley works harder 
than the BOSS and’ gets less money. 


v4 


the answer? 
‘Training did it Your brain is an en 
gine that needs fuel. Study and train» 
ing supply the fuel that makes it go. 
And when you mix beans with your 
‘work you SIMPLY CANNOT HELP 
BUT GET AHEAD. 

Be a Contractor or Builder © 

Fit your fora big jb in the Contact- 
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A NEW AND GREATER 
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Encyclopedia 
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right, 
‘The Student 
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fundamental 


principles, the 


key to a successful repairman, 


This Book Will Teach You to Become 


An Expert Automobile Repair ma 
‘only on testi i 


Don't wait—Order Now! 


Cloth $6.00—Limp American Morocco 
$7.50 Postpaid 


Automobile 
Repairshop Shortcuts 


and repair shops in. 
the that have been de- 
‘eloped to save time, covering engine, clutch 

running gear and Tepaiess 
ing and equipping the shop, etc. 


256 pp., 9 x 12, 1,500 Illustrations. 
‘Cloth . 


The Motor Truck 


AA book on truck oper 
ir for the truck owner, 
Describes the various types of truck giv 
advantages and diudvantages of eache Ao 
inv detail all: mechanical operations 
insteuctions on care and repair. 
the truck owner there are three cost 
systems; together with forms which enable 
itm to cheek the cost of operating his trucks 


340 pp., 70 illustrations. Cloth, $4.00 
Popular Science Monthly 
225 West 39th St., New York City 
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sy) Send for 
Y it TODAY 


This handsome, profusely illustrated book 
will tell you of the astonishing growth of the 
great Electrical Industry,and of the thousands 
of big money jobs and opportunities waiting 
for trained men. 
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Independent, profitable busines 
Our Book Tells the S1 
Our BIG 64-PAGE ILLUSTRATED BOOK will tll 


‘you fully about every one of the 9 remarkable fextures of 
Service, and how they will be 


ou may think that there 
isn't as big an opportunity 
for youmin electricity— 
as we tell you there is. 
But the bare facts— 
the cold statistics of the 
industry— show that 
there’s a real and 
startling SHORTAGE 


oftrained electrical SST Ehiion Ugconr pemmonieres Besson 
that this great industry You Have Education 
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N. a, dirty, forlorn shack by. the 


Tiver's edge they’ found the mutilated 
body of ‘Genevieve ‘Martin. Her 


death, "Who had committed this ghastly 
crime? No one had seen the girl and her 
‘aemallant enter the cottage, ho one had 
fieen the murderer depart.” ‘How could 
fee be brought to Justice? 
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Books on 
Electricity 


eo 
The Electrician’s Wiring 
Manual 
By F. E. SENGSTOCK, E, E. 
Contains all the information 
dod for the proper invallation 
of lighting and power systems in 
houses and other buildings. 
It completely covers 


Electrical Code. 
Pocket sise—Aesible binding 


48 pp. Price $2.50 


Construction of Small Al- 


ternating Current Motors 
a wee 


current motors in several 
he designs will be found 
in harmony with those of the very 
best manufacturers and they can 
be worked out by the amateur for 
making useful instruments. 


Fully Illustrated. Price, $1.60 


Experiments With 110- 


Volt Alternating Current 


By J. D. ADAMS 


Here at last is a book that devel- 
ops a practical working familiarity 
swith the alternating current—the 
form in which electricity is used 
in every home, The author shows 
how this can be done in an inter- 
esting and inexpensive way. 


256 pages, 135 ilutrations. Price, postpaid $1.25, 


How to Make Things 
Electrical » 
This book gives directions for 
wee hundreds of electrical 
‘appliances and devices for the 
home; the shop and the garage. 
‘The simple directions and many 
Savegl mae ae wan: Set 
423 pp. Price, $1.50 postpaid 
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“I’m Going to Make 
More Money!” 


iim tired working for a small salary. 
I know I have just as good a head on 

Fred Moore and Bob Roberts, for 
we used to work side by side. But 
they've gone far ahead of me. 


“Why? Because they saw the value 
of special training, and I didn't. 


“But I know better now. 
International Cor: 


can raito the salaries of men like Pred | 


‘Moore and Bob Roberts, they ean raise 
mine, toot 


“If they have helped others to ad- 
vance, they can help me. To-day— 

iahe now—-T'm going to. send in this 
soupon and at Jeust find out what the 
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12 of Our Watch Book Is of 
Special Interest to You. 


| book on radio circuits and designs wl 


For the Radio Fan 


Make Your Own 


RADIO 


Receiving Set 


Use a blueprint of this standard regenera: 
tive receiving wet with two stages of 
cation, whi it 


is easy to 
drawings, 


222 UP-TO-DATE 
Radio Designs and 
Circuits 


Including All Known Practical 
‘Hook-Ups 
‘Written and edited by a staff of radio engineers of 
Seise 


‘practical raperienee an thor 
teoretlea tr = 


An entirely new and thoroughly 


practical 
=s 


renee ‘Collectio 


Cireuits and hook-ups ever published 
includes all the standard types and latest 
developments. 


Price $1.00 


Practical Radio 
By H. S. Williams 
‘A complete handbook on Radio Tele 
phony, with fundamental principles clear 


explained. ‘The manual for those who wi 
fan understanding knowledge of Radio. 


Price $1.75 


‘Wave Lengths, ete, 
Price 35 cents 
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Only 50 days 


Between You and Big Money 


in AUTOMOTIVE ELECTRICITY | 


Come to Chicago | 


or we will Come to you 
and train you in this New 
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MAKE MODELS 
|| Start a Home Workshop 
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10,000 Practical Formulas—The 
Best Way to-Make Everything 
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In This Issue, In the June Issue of 
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The World’s Greatest Engineering Feats 


Our engineers are the men who make the world go forward—the 
men who conquer the forces of nature for our use, build our 
bridges, our canals, our railroads, our motor-trucks and our 
automobiles. One of the greatest of all living engineers—Ralph 
Modjeski—has selected the great feats that, in his opinion, are 
the outstanding engineering achievements of modern times. 
‘You'll be interested in the reasons for his choice. 


The Truth about Your Glands 


ou know that hidden in your body are mysterious little 
soled Skrtel alls dnd get of Casandoce topariasen 
in fashioning your stature and your character? A fascinating 
article next month will describe the most recent scientific dis- 
coveries about your glands and how they govern the ‘your 
body. the power of your ents, ambitions, and 
achievements, 


Radium—the Modern Philosopher’s Stone 


In all the world, less than three-quarters of a pound of radium 
is available. Yet this three-quarters of a pou! 
the most miraculous and important sources of scie 
ness. Some of the new wonders that Science ever is finding 
this modern “Philosopher's Stone” will interest and amaze you. 


The Greatest Year for Auto-Camping 


FF For the 2,000,000-odd men, women, and children who are 
pected to hit the gypey tral this summer, inventive minds have 

devising new comforts and conveniences for thorough 
enjoyment of out-of-door life on the road and in camp. Are you 
Planning to be one of the two million? An article next month 
fail tell you bow to get started right. 


Radio by the Roadside 


One of the ways to get started pang isto i Soe bared car with. a 
ow how to make 


sorine Pat car Out it work effectively on the road nad in aa ‘Jack Binns, Amer- 
Peewee | ica's foremost writer on radio, will tell. you how in an extremely 
pense Yon aia Pais 28 useful article. In addition, Joseph Calcaterra will describe how 


Tape oye ea ideal for the motor-camping trip. 
‘Nome Tens that Sve Sowey.22.—9 


More than 200 other fascinating articles and pictures, 


oo 


‘The Home Workshop. &l giving you all the news of science, invention, tools, . 
Better Shop Methods ° <8 shop methods, radio, and automobiles. 
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If you are wise you will I 
‘opportunities for 
that a Grebe 


Trustworthy 
Performance 


HETHER the evening’s feature be the broad- 

casting of the World’s Heavyweight Cham- 
pionship or a Sunday Night Concert, you will antici- 
pate it with keen pleasure and confidence when you 
tune in with your 


Genk kek 


Made in two easily operated types, in which every detail of 
craftsmanship is an assurance of trustworthy performance. 
Each Instrument is the result of more than ten years of radio 
manufacturing experience. 

Ask your Dealer or write us for literature 


A.H.GREBE & CO., Inc. 
‘VanWyckBlvd., Richmond Hill, N.Y. 
‘Weatern Branch: 451 East Sed Street 

Tos Angeles, Cal. 
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Foaming rapids of the Niagara River. 


By René Bache 


HE Federal Power Commission at 
‘Washington, D. C., now has under 
consideration a new project for 
harnessing the tides of the Bay of 

Fundy, at the northeast corner of the 

United States. It is said to be the first 

really practical plan for a large-scale tide- 

power development in this country. 

‘We are harnessing our rivers, and, with 
the help of wonderful new machinery, are 
converting the energy of their flow into 
electricity for industrial uses, for illu 
nation, and even for operating railroads. 
‘The eventual possibilities of such hydro- 
electric developments are gigantic. Ney 
ertheless, they have an ultimate limit, 
which engineers already are able to 
estimate with a fair degree of definite- 
ness, Tho power the tides could furnish, 
‘on the other and, is limited only by the 


sn"otime'h oc fet tcond—"eil be pote conical 


Niagara’s Power 


SCIENCE MONT 
NN. BLOSSOM, Editor 
May, i923 


vastness of the neven seas and by the 
eternal journey of the moon around the 
earth! 

Control and use of that power is the 
next great epoch-making achievement 
that mankind may expect. Discovery of 
4 means whereby this can be accom- 
plished will elevate civilization to a new 
plane. It will mean that all of our fac- 
tories can be run by the tides; that our 
cities can be lighted and our houses heated 
by the unfailing moon! 

‘The moon? Exactly so. For it is the 
moon's attraction that makes the tides. 
If we can make the tides work for us, we 
shall in effect be harnessing the lunar 
‘orb to supply the demand for power that 
now is draining the world’s limited fuel 

‘As a matter of fact, the thing was 
accomplished successfully long ago. For- 
merly along the New England coast there 


1m the new projet to put the tden of the Bay of Fundy to work, «tidal steam equal to tha 


i frdnf the Tides 


were tide mills operated in places wher- 
ever an inlet could be dammed conve- 
niently, with a pond to hold the water that 
flowed in on the rise of the tide. Power 
was derived from the flow of the water 
into the pond and out again, driving a 
large paddle-wheel. It was ‘continuous 
power (used for small sawmills and flour 
mills), thanks to a most ingenious ar- 
rangement by which the current that 
drove the wheel was made to run in tl 
same direction all the time, whether the 
tide was coming in or going out. 


UPON.» principle similar in effec, is 
based the new project for putting 
the tides of the Bay of Fundy to work. 
The plans include the building of four 
dams, with a total length of five miles, 
across the outlet of Passamaquoddy Bay 
and Head Harbor, thereby creating two 
pools, upper and’ lower, with a power 
2» 
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house between, as shown in the illustration 
above. 

It is proposed to install a system of 
ates that will permit the floodtide to 
pour into the upper pool, and allow the 
lower pool to empty itself at ebbtide. By 
this arrangement a stream equal in vol- 
ume to the Niagara River will be poured 
continuously through the power house, 
driving turbines that are expected to gen- 
‘erate enough electricity to supply a large 
part of Maine and eastern Canada. 

‘The tides in the Bay of Fundy rise and 
fall through a range of from 35 to 45 feet 
‘—one of the greatest tidal ranges in the 
world. At the power house an “operat 
ing head”—never less than 16 fect and 
running as high as 27 feet—will be main- 
tained. From 400,000 to 500,000 con- 
tinuous electrical ‘horsepower will be 
developed. 


HE upper pool, about 16 miles long 
Ti Tome wide, wil e separated 
from the lower by a dam between the 
Maine shore and Deer Island—the power 
house to be close by this dam—and by two 
dams connecting Deer Island with the 
New Brunswick mainland and Campo- 
bello Island, respectively. A fourth dam, 
to impound the lower pool, will bridge the 
gap between Campobello Island and West 
‘Quoddy Head. 

‘The lower pool will be somewhat less in 
‘area than the upper one. Locks are to be 
provided at the dams connecting Deer 
Island with Campobello Island and the 
mainland of New Brunswick, permitting 
ships to pass from one pool to the 
other. 

‘Tides in the open ocean rise and fall 
with a maximum range of three feet; but 
the waters of the sea, rushing at flood 
into an estuary such as the Bay of Fundy, 
are literally piled up, so that in that great 
bay the difference in level between the 
high and’ the low tide sometimes is as 
much as 45 feet. 

‘The idea back of the tremendous super- 
power project is that the flood at each 


‘would be permitted to empty itself into the sea, whi 
‘Volume ta'a great river would pour out of the upper pool through the 
‘power howe, sotinuing the dive of the turbines. ‘The pian syply is a 


laboration ofthe. primitive New 
Te would supply electricity to Maine and enstern Canada 


bow. 


rising tide shall be allowed to pour 
through opened gates, filling the upper 
pool. During the rise it will drive th 
turbines at the power dam. During the 
‘ebb the lower pool will be permitted to 
‘empty itself into the ocean, while a 
‘stream equal in volume to a large river 
ours out of the upper pool through the 
Power house, driving the turbines. 

‘The turbines will operate huge dyna- 
mos. And, since the supply of power will 
be continuous, there will be no pause by 
day or night in the production of elec- 
tricity, which will be distributed by wires 
cover a vast area for industrial and domes- 
tie uses. 

All this useful energy will be eaptured 


‘England tide’ mill strated 


indirectly from the moon, Oddly enough, 
few people realize how big the moon is. 
Its diameter is a little more than one 
fourth that of the earth—2163 miles, to 
be exact—and its attraction in so. gros 
that it causes two great waves in the 
‘ocean, on opposite sides of the earth, to 
travel around the globe once in, 24 hou 
‘These waves make the tides. The su 
attraction is concerned incidentally, for 
it causes extra high tides when in a posi- 
tion to help the pull of the moon, 


HE tides represent unlimited power 

going to waste, But tide-power 
developments are practicable only where 
the tide enters an estuary and, with 
piling up of the water, rushes up a char 
nel. This phenomenon, conspicuously 
illustrated in the Bay of Fundy, is called 
‘a “tidal bore." 

Developments for the utilization of 
tidal power are in practice limited to 
localities where natural facilities are 
favorable for creating tidal basins, where 
portions of the flow can be impounded 
and controlled, and where conditions are 
suitable for the erection of power plants 
‘similar in character to hydroelectric sta- 
tions. 

All this, of course, applies to large-sealo 
developments. Small tide mille were in 
use in England as early as the eleventh 
century, and also in Brittany, In a 
simple form, such an installation can be 
made by placing the power plant between 
‘two channels connecting the sea with a 
reservoir basin, as in the New England 
power mill. One channel is closed while 
the basin is filling; the other while the 
basin is emptying. The flow can be 
utilized coming and going. 

‘The water-wheel, which dates far back 
in history, almost undoubtedly was 
Chinese invention. Probably the same 
is true of the tide mill. At present there 
are many such mills in China, located on 
small tidal creeks, and used for cleaning 
and “polishing” rice. * 

(Continued om pore 132) 


By Scriven Bolton, F.R.A.S. 


F YOU are interested in popular 
astronomy and if you own or have 
access to a small telescope, you have 

the opportunity of a lifetime to make a 

momentous discovery, one that might 

eclipse the discoveries of the world’s 
greatest observatories. You have a good 
chance to find a suspected second moon 


? fs 
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to the rarth—a comparatively tiny 
meteoric ironstone ball some four or five 
hundred feet across, without atmosphere 
and frozen to the core. 

‘This strange little body, pulled from its 
course by gravity, is believed to revol 
around our earth once every three hou 
traveling at a speed of about 314 miles 
second. Its orbit may lie about 2500 
miles from the earth's surface. A modest 


three-inch 
‘Watch to 


clescope should reveal it. 

a small black speek ever 
passes across the solar or lunar disk. If 
the suspected second moon really exists, 
it is reasonable to assume that oceasion- 
ally it must pass between us and the sun 
and moon, moving rapidly across in six or 
eight seconds. Reports have been re- 
ceived that such a body has been ob- 
served, but these must be substantiated 
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Your LEGS—Yardsticks 


Jong arms and legs, the chances 

‘are that you are highly intelligent 
and will find success in some kind of 
brain work. 

If you have a large body and short 
arms and legs, brain work probably is not 
your forte, and you would do best to 
follow some manual trade, or at least a 
line of work requiring steadiness and ac- 
curacy rather than quickness of mind. 

If you are of a normal type—that is, if 
your limbs are not disproportionately 
ong or short in comparison with the si 
of your body—you may be either intelli 
gent or unintelligent. Whether you are 
suited for brain work or manual labor 
eannot be told accurately from your 
bodily measurements. “ 

‘These in effect are the conclusions 
science has reached as a result of the latest 
investigations in the field of physiological 
paychology: You will notice that I have 
not stated that intelligence is an attribute 
of only small-bodied, long-limbed men. 
One of the most brilliant men I know, a 

antiat of international reputation, is 
squat and short legged, and probably 
would be working as.a day laborer if the. 
classification given above held true in all 
cases, 

On the other hand, within my sight as 
I write this is a gang of a dozen laborers, 
two of whom are long-legged, long-armed, 
short-bodied men, who, if bodily confor- 
‘mation were an infallible index to intel- 


Ti YOU have a small body and 


The Newest Theory of 
ale, 


ligenee, ought to be occupying im 
executive positions. You probably 
suggest other siyei " 


disorders, conducted a test of this theory 
‘Among about 300 students of Columbia 
University. ‘The results tend to show 
‘unmistakably that a very definite rela~ 


Four Outstanding Men 
ONES een et 
selected by President M. L. Burton 


by 
Of the University of Michigan aa the 
men of the twentieth, 


exists between bodily structure 
and intelligence, this despite the fact that 
ho very unintelligent individuals would be 
found among a group of college students. 
If unskilled workers had been included, 
the relation between intelligence and 
bodily development almost certainly 
would have been more striking. 


"THE first group examined by Doctor 
Naccarati consisted of 75 men, All 
of them had taken a three-hour intelli- 
ence test, and their standing in it. was 
known. As a first step in determining 
their bodily proportions, the volume of 
‘each man’s chest was found by measuring 
its height, breadth, and thickness and 
‘multiplying the measurements—exactly 
fs you would find the volume of a box. 
‘Then the volumes of the upper part and 
lower part of the abdomen were de- 
termined in a similar way, and the 
three volumes added together to 
ive the volume of the entire trunk. 
‘Next, the length of one arm wa 
‘measured from shoulder to wrist, 
and the length of one leg from 
hip to ankle, and these lengths 
added. Finally relation was 
established between the com- 
ined length of limbs and the 

‘capacity or volume of the body by 

dividing the former by the latter. 
‘The result is called the “morpho 
logic index,” or guide to bodily 
structure. It tells instantly to what 
bodily type a man belongs, just as 
dividing a man's weight by his height 
would tell you whether he is too light or 
‘too heavy for his height. 

Measurements in the test were taken in 
coutimeters, and it was found that the 
students varied in morphologic index 
between 350 and 750, those with a high 
index belonging to the  small-bodied, 
long-legged type, those with a low index 
belonging to the large-bodied, short- 
legged type. If the measurements were 
in inches, the index would vary between 
022 and .048, 


‘T MAY be noted here that the mor- 

phologic index is approximately the 
relation of height to weight. ‘This means 
that you can determine your bodily type 
roughly if you divide your height. in 
inches by your weight in pounds and 
multiply the result by 100. If the result 
is more than 50, you belong to the small- 
bodied, long-legged type. If it is between 
50 and 35, you belong to the normal type. 
If it is less than 35, you are of the large- 
bodied, short-legged group. 

Our tests showed that the morphologic 
index is not a 100 per cent guide to intel- 
ligence. For example, one student be- 
Ionging unmistakably to the large-bodied, 
short-legged type, proved to be one of the 
Dest students in his class, while at least 
three others of the group examined, 
though having the small bodies and long. 
legs that betoken intelligence, have been 
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Intelligence 


forced to leave college on account of 
scholastic deficiencies since the test was 
made. 

But on the whole, comparison of the 
bodily measurements of the students with 
their tested intelligence showed undoubt- 
edly that so far as the possession of gen- 
eral intelligence is concerned, the chances 
are very much in favor of the man who 
ossesses a small body and long legs. 


F THE 75 men examined, 35 showed 

high intelligence, 19 of these from 
the 25 who made up the small-bodied, 
long-legged group. Only six of this group 
‘showed medium or low grades in the in- 
telligence tests. Of the 37 who made up 
the normal group, 14 showed high intel: 
ligence and 23 medium or low, while of 
the 13 large-bodied short-legged men 
‘examined, only two showed high in- 


telligence, 
Expressed in percentages, the 
results mean that 76 per cent of the 


‘small-bodied, long-legged men, 40 
per cent of the normal men, and 
16 per cent of the large-bodied, 
short-legged men showed high 
intelligence. 

‘The results of this first expert 
ment were so favorable that, in 
order to test further the rel 
ship between bodily structure and 
intelli iexam- 


‘same general result was obtained, 

It is surprising how thoroughly 
Doctor Naccarati’s conclusions seem to 
be borne out in the case of many w 
known men, Henry Ford, John D. 
Rockefeller, General Pershing, Booth 
Tarkington, und David Wark’ Grifith 
might be ‘named as the outstanding 
‘Americans of this generation in their par- 
ticular fields. All of them are long-legged 
‘men with short bodies 


ASHINGTON and Lincoln and 
‘Woodrow Wilson likewise were of 

this type. President Coolidge, the late 
President Harding, Andrew W. Mellon, 
Secretary of the Treasury and one of the 
world's leading bankers, and William G. 
McAdoo, former Secretary of the Tres 
sury, also must be included in the small- 
bodied, Iong-legyed class. In the world of 
invention, Tesla, Marconi, the Wright 
Brothers and a host of others are typically’ 
Jong-limbed men with small bodies. 

Edison belongs to the normal type. So 
did Theodore Roosevelt. So does David 
Belasco. Charles Evan Hughes and Elihu 
Root appear to be of the normal type, 
though removed from the short body, 
Tong-legged type by a narrow margin. 

Nobody will deny that all of these men 
are of superior intelligence, yet all but two 
or three of them are small-bodied, long- 
limbed men. 

‘The names of two other men occur to 
‘me—Jack Dempsey and Luis Angel Firpo. 
‘They are almost as well known as any of 
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By Henry E. Garrett, Ph.D. 


Department of Psychology, 
‘Columbia University 


the eminent men I have mentioned, yet 
not even their staunchest admirers would 
claim that they possess as much intelli- 
gence as any of those named in the pre- 
vious paragraph. Both of them fall in the 
class of large-bodied, short-legged men 
of the low normal group. 

Now, this relationship between bodily 
proportions and intelligence eannot, of 
course, be merely accidental. There must 
be some scientific reason for it. Vi 
Italian scientist, offers the opi 
the man with the small body and long 
legs has advanced further in the scale of 


How to Test Yourself 


TO,FIND wether 03 belong to 
the long legeed. ” shortleeeed, 
cor normal type of man. fist measure 
the vclume of your tank, dividing 
1. "Measure length of chest bone, 
des of het. and width between 
srmpits.. Multiply dimensions 
a ah deter 
of rib, width and depth of middle 
chest.” Multiply dimensions 
5. Measure from end of ibe te hip 
bone, width and’ depth ‘of waist. 
Multiply dimensions. 
thew three volumes to obtain 
total volume of trunk. Now measure 
the length of one arm and one leg 
Divide combined length of arm and 
le teal volume of rk. "The re 
ne a fraction — your 
Smorohslog index If this ie be 
tween “022, you belong to 
the short lpn type! if Between 
and 048: to the fone 
eat eee iaetenton 


Theodore Roosevelt 
Normal type 


evolution than the normal man or the 
man with long body and short legs, just 
the animals we know today show in 
eit bodily conformation and abun- 
eapacity an advance over the 
eldy, short-legged prehistoric 
monsters. 
7 


most tenable explanation, how- 

based on facta given by’ endo 

erinology—the study of the ductleas 

those mysterious little o 

internal secretions 

have been found to influence mental and 

physieal growth. Probably the best 

known of these is the thyroid, which is in 
the neck, close to the windpipe. 


PERSONS whose thyroid glands are 
active usually will be of the small- 
bodied, long-legged type. They are likely 
to be alert and active, to have a vivid 
imagination and a good memory. —Some- 
times they are excitable, and, if their 
thyroids are overactive, they often are 
dreamers and theorists, rather than doers. 
‘The large-bodied, short-legged man, 
on the other hand, is likely to have a thy- 
roid gland that is not especially active. 
‘Though he often has greater endurance 
than the man with small body and long 
limbs, he is slower mentally and physi 
cally.” This type often makes the cautious 
hard-headed business man—the doer 
rather than the thinker or dreamer. 


y PD) Doak 
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Mount Everest’s Desolate Summit a Challenge to Man’s Endurance 


By Raymond J. Brown 


OMEWHERE on the Tibetan plains 
‘a band of a dozen explorers is push 
ing forward on the first leg of a most 

tremendous adventure. ‘They are pre- 

paring to storm the loftiest citadel Nature 
has reared on earth—Mount Everest, 

‘whove snow-capped peak rises 29,141 feet 

above the sea, dwarfing the surrounding 

mountains of the mighty Himalayas. 

Preparations for the actual ascent were 

‘completed early this year. 

‘The expedition is under the auspices 

‘of the Mount Everest Com- 

mittee of London, England, and 

iy the third attempt to ‘scale 

the mountain. All its members 
are veteran climbers. One of 
them, George Leigh Mallory, 
took ‘part in both the previous 
assaults on this desolate spire of 
theearth. Another, Capt. Geol- 
frey Bruce, brother of Brig. 


Gen. C. G. Bruce, commander = 


of the expedition, shares with 
Capt. George I. Finch the dis- 
tinction of having ascended, in 
the last attempt in 1922,' to 
within 1700 feet of the summit— 
a height of 27,441 feet. ‘This is 
the greatest’ altitude ever 
reached by man, except in an 
airplane. : 

As a result of the two previous 
expeditions—a reconnaiasance in| 
1921 and the actual attempt to 


reach the summit in 1922— ~ 
every ald that science and in- Sat on the hare crvow copciy 
fully can contribute bas been fee onal Scanee Math 
Summoned to Insure the success Gaited States Ges! 
of the present venture and to Nai Soy needs neon 


tuard against accident, 

‘The approaches to the moun- 
tain and the paths to be tra- 
versed by the expedition in its 
climb have been mapped and 


charted. Supply camps have been located 
‘at points most advantageous to the climb- 
ers. The equipment includes everything 
that will contribute to comfort and safety 
and conservation of strength during the 
tortuous ascent. 


OXYGEN; for example, isto be carried 
to the climbers in tanks to compen- 
sate for the deficiency of this life-giving 
gas in the rarefied air enveloping the 
upper portions of the mountain. The 
members of the expedition know that 
they ean climb to within about two miles 


of the top with relatively little difficulty. 
‘They are reasonably cortain, after the 
spectacular feat of Captains Bruce and 
Finch two years ago, that the most hardy. 
fof them can ascend a mile and a half 
farther. But the last half-mile—ean they 
conquer that? Nobody knows. 

Nature controls the situation through 
the physical eapacities with which she has 
invested man, Can a man at a height 
greater than 27,000 feet, develop the 
energy to walk or drag himself higher? 

In sealing a precipitous mountainsi 
covered with ice and snow, possibly 

der the necessity of cutting 
foothold for himself with every 
step he takes, a man uses up a 
tremendous amount of energy, 
He literally is burning up the 
tissues of his body, a loss that 
| ean be made up only by the oxy- 
| gen he breathes. ‘The atmos- 
phere near the summit of Ever- 
est, containing less than half as 
“much oxygen as the atmosphere 
at sea level, cannot supply the 
Joss. Consequently, the normal 
functioning of the body is inter- 
fered with seriousl 

‘The principal factor, then, in 
the assault on the heights’ of 
Mount Everest is the physical 
ability of the members of the ex- 
edition. Natural obstacles, of 
course, are there in plenty. 
sheer slopes of a mountain more 


sent almost overwhelming difti- 
culties to the climber even if the 
atmospheric conditions did not 
offer their peculiar hazards, as 
in this instance, 
Snowalides 


‘and landslides 


‘extraordinary’ ‘One 


than five miles high would pre- > 


cause the topography to undergo | 


native aids. Fierce gales of almost unbe- 
lievable velocity sweep about the upper 

jortions of the mountain, where the snow 
is dry and soft as sand, ‘But the greatest 
difficulties of all are those that arise from 
the natural requirements of the human 
body. 

‘Take the matter of food alone. ‘The 
climbers are limited in the kind of food 
they can take, not so much because of the 
difficulties of transportation as because of 
the difficulty of cooking it. The boiling 
point of water drops one degree for each 
‘590 feet the water is carried above sea 


the samen 


"The inet ustrates how the diminishing atmowpherie premure ot 


level. At sea level the boiling-point is 
212° F. At 15,000 feet it is only 184 de- 
grees, and near the summit of Mount 
Everest it drops to approximately 163, 
degrees. 

So it is that vegetables and other foods 
that the members of the expedition are 
accustomed to eating boiled cannot be 
boiled when at an altitude above 8000 
feet. The water will boil away without 
becoming hot enough to cook the vege- 
tables. This makes it necessary for the 
members of the expedition to eat food to 
which they are unaccustomed, a factor 


that is bound to exert an effect on their 
physical powers. 

‘The low boiling-point of water at high 
altitudes also makes it impossible for the 
climbers to foster their faltering strength 
by the stimulating effect of hot drinks. 

‘Then there is a condition called ‘‘moun- 
tain sickness" to which even the most ex- 
perienced climbers are subject. None 
escapes it, it is said, once an altitude of 
20,000 fect or so has been attained. ‘This 
malady undoubtedly is related closely to 
the breathing of rarefied air and the con- 

(Cont 141) 
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ome Ownership 


Chapter II—How We Financed Our Purchase 


The story of the first adventures of Jim 

in their search for 
‘ ready-built home was told entertain 
. a pe 


houses that offered such objections a5 
careless construction, nd 


old age, 


sire, only fo discover that the price ap~ 
beyond their reach. 


EN thousand dollars!” ex- 
med Jim Hunter, repeat- 
ing the price of the house 
that they had hoped to buy—the 
price his wife had r.ad from the real- 
state list. “Whew, Marion, that's 
1 lot of money, isn't it? 

“Well, a lot more than we've got,”” 
she admitted ruefully. 

“Unfortunately, one geta but small 
houses for big money these days,” 
Treminded them. 

Marion was quick to sense the 
imminent collapse of her hopes in 
the tone of Jim’s voice, but evidently 
was unwilling to give up. 

“Ot course these are asking prices,” 
she sald, pointing to the list and 
‘appealing to me. “Do you suppose 
the owner of this house could be in- 
duced to take less?"” 

“Possibly a few hundred less forall 
cash,” I told her, “though hardly 
more than $600 and probably not 
nearly so much.” 

“Even so, we haven't half enot 
money!” she cried in obvious despai 
“Oh, Jim, isn't it wretched to be 80 poor? 

‘The expression of Jim's face as he 
watched her seemed to register several 
emotions. I thought I could read in hi 
eyes genuine sorrow, hurt feelings, and « 
spirit of tolerance. 


“TT 1S, little win." he, agreed gently 
“but fortunately I have prospects 


Don't forget tha 
‘Then he turned to me. 
“On what terms do you suppose I could 

buy the house?” he asked. 

“ahat depends on how much money 
you ean put into it at the start," I told 
him, “The more the better, because the 
carrying charges are xo much les. With 
40, 80, oF even only 20 per cent of the 
purchase price in cash, you usually can 
buy any house, for some bank oF loan 
ausocintion will carry the balance as a 
Joan secured by a first mortyage. I have 
known persons to buy their homes with 
little or no cash, but it is an unsound 
practice, usually’ resulting. in an over- 
Whelming burden or even financial 
disaster.” 

“What, proportion of the investment 
is a bank generally willing to carry?” 
asked Jim. 

Texplained that most banks prefer not 
to carry more than 50 or 60 per cent of 
the total value, and under some state laws 
cannot do so. Yet building and loan 
associations will carry as high as 80 per 
cent. I pointed out that, if necessary, 


By Phil M, Riley 
Noted American Authority on 
Architecture and Building 


part of the amount can be carried on a 
short-term second mortgage, which 
the builder or owner may take, otherwise 
some private investor. But the rate of 
interest would be higher and a bonus or 
commission up to 10 per 

cent sometimes is charged. 

"Marion 


and are entitled to 
4 higher return to 
cover occasional 
lomses. Builders of 
ten have to. sell 


provident thing to do, It deprives your 
family of the full protection your life 
insurance should secure. But very likely 
you could negotiate a real-estate mort- 
‘gage loan with your insurance compan; 
Many companies engage in such business 
vile atthe same time discouraging policy 

“Getting down to facts, we've got just 
$4000 to put into a home,” Jim finally 
confided, 


INE," said I. “That being the case, 
we can easily get a bank to carry 


the balance of $6000 an a first mortgage 
Joan 
Won't it be splendid?" cried Marion, 
Yes, but what is it going to cost ut 
carry the Jim asked 
Well,” I oxplained, “interest and 
amortization at the rate of 12 per cont 
of the total loan annually, assuming 
t at G per cent, will enable you {0 
whole debi in about 12 yours 
t to $720 a your.” 
does that big word meant” 
hed with a punted frown 
dl 
is a banke 
term for paying back the prineipal of the 
loan, To you it means the death of the 
debt 
Hiow funny," she laughed 
Taxes, insurance, and upkeep,” T 
went on, “probably would be about $400 
a year, making a total annual expense of 
$1120." 


money for earry- 
ing on their busi- 
ness. The good 
character of a 


home-seeker usu- 
ally enables him to 
secure a second 


mortgage on rea- 
sonable terms.” 
Jim suggested 
that he might bor- 
row some money 
on his life insur- 
“No doubt you 
could,” T agreed, 
“yet ‘it's an im: 


“To which ought to ae 


‘of $180 savings-bank interest on $4000 
at 41g per cent," Jim added. 


"RUE enough," I assented; “but re- 

member that of the $1120 annual 
expense only $760 would be comparable 
with rent the first year. ‘The other $360 
really would be savings, an investment 
you might call it, applied to reduce the 
principal of the Joan, A man ought to 
save for some sort of investment at least 
from 10 to 15 per cent of his income 
annually, and this is a good way to save 
part of it, Don’t forget, also, that these 
savings grow larger every year as the 
principal of the debt becomes leas and 
the interest charges are reduced.” 

“The trouble is,” laughed Jim, “that 
while a house is in'a sense an investment, 
It pays no definite, regular interest. The 
savings put into it to reduce 
the principal of the loan are 
Jost to us as far as possible 
use of them in time of need 
{is concerned, ‘The same is 
true of the interest on those 
savings, oF $16.20 a year at 
495 per eent on $360." 

‘But, Jim,” Marion broke 
In, “It'seoms to me that the 
Interest. ona home invest- 
ment takes the form of enjoy- 
ment of your own home while 
paying for it and of better 
living conditions for the chile 
dren and ourselves. Besides, 
‘we might save something 
when you consider the rent 
raises profiteering landlords 
‘are making.” 

“I'm afraid we wouldn't, 
Jim objected. 
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following summing 
$720 
upkeep... 400 
Int. loss on $4000. 180 
Coal and water. 170 
Int. loss on $360. 16.20 
$1486.20 


“I should say," he announced pres- 
ently, “that to buy and maintain this 
house with what ready money we have 
‘we practically would be paying out 
$1500 a year, as compared with the $1200 
‘our heated apartment costs us with water 
included. Deducting from this latter 
amount the two interest items we should 
be saving, or $196.20, the figures show 
that this house really would cost us about 
$500 a year more than our apartment.” 


advice. Meanwhile I had been hastily 
consulting some copies of Manning and 
other family budgets, issued by banks, 
‘that I usually carry in my pocket for 
reference in such cases. 

“Of course a man should have an an- 
‘nual income of from $4000 to $6000 in 
‘order to buy a $10,000 house comfortably,” 
T hararded, “and if he has children, it 
really ought to be $5000 or $6000.” 


“pees just the point,” Jim agreed. 
“I'm getting $4000 a year and, like 
many salaried men, have been violating 
the old rule not to pay more rent by the 
month than the amount of my weekly 
Salary, But the boss has almost promised 
ime a 50 per cent raise at the end of this 
Year if our volume of business is maine 
tained, and then this would be easy.’ 
“For a family man with a $4000 income, 
‘about $100 a month ought to 
cover all home-carrying 
and operating expenses,” 
1 stated, referring to the 
chart in my hand. “Now 
may I offer a frank, practical 
suggestion?” Marion and 
Sim nodded encouragement. 
rhaps you'll remem- 
I explained, “that in 
looking at one house today I 
reminded you that even buy- 
ing a home must be regarded 
aas'an investment with an eye 
‘to its resale value, just as in 
buying a ear 
“I sure do,” commented 
Jim, “and it sounded logical 
tome. 
‘Frankly, I went on, 
“this house i litle too much 
for you to carry comfortably, 


T pointed out to him that 
he could always raise money 
on his equity in a house, 


loot plans of the 
IRoune thown above 


if he wanted to give a second mortgage. 
“Yes, and pay a high rate of interest 
for it,” Jim wisely retorted. “I'd rather 
have savings in the bank and merely lose 
‘per cent interest. on them, 
Tsuggested that he oughtto have both the 
house and some reserve savings in money. 


“BRIGHT you are," he agreed. “And 
another thing we mustn't forget is 
the fact that heat and water must be 
paid for in maintaining this house, both 
of which are now included in our apart- 
ment rent. Water would average perhaps 
$20 a year. And wouldn't you say about 
10 tons of coal at $150, making total 
‘of $170 a year for these items?” 

Here Jim got out his note-book and 
began jotting down figures. Over his 


the beit Yor the money. Tt should cost between $6500 and $1500 


“And that, I 
‘suppose, means we 
can’t have the 
house,” Marion 


“Dm awfully 
sorry, Marion 
dear,”*’ Jim said, 
laying a comfort- 
jing hand on her 


L__[aee nce, shoulder, Shut it 
-- really would be a 
rhe Jue fauttger burden to us, I'm 


afraid. If there 


were just you and I, we might manage, 


kiddies mustn't want for any- 


sadly, glancing about appraisingly once 
more. “Jim, you've no idea how I'd be 
willing to economize on everything in 
order to buy it. 

“You're a good little sport, Marion,’ 
he replied; “but economizing is the way 
we've accumulated our $4000. There's 
a limit to that sort of thing and we've 
been sailing pretty close to it right along. 
T don't see how we could do very much 
better.” 

Realizing the probable wisdom of 
‘Jim’s eaution, I decided to find out more 
definitely what their cireumstances were 
and to offer what seemed to me sound 


and perhaps it is unwise to 
anticipate Jim’s salary raise, 
certain as it seems. About 
double the annual income is, 
all anybody should pay for a home, Why 
not buy a lower-cost place that you can 
carry comfortably, and when your income 
increases sell it and buy or build another? 
You would better your living conditions 
and I think I ean guarantee that you will 
ose nothing. You might even make a 
little money by the sale, due to the grow~ 
ing demand for homes in this locality.’ 


“THAT'S my idea to the last word!” 
exclaimed Jim, “But where ean we 
find the house?” 

‘To my recollection as we talked had 
come a development of several small 
houses near by, put up by a reputable 
builder of my acquaintance whom I knew 
to be satisfied with a fair profit and proud 
of giving good value for the price, 

“T think I can find you one, or several, 
for that matter,” I” assured him con- 
fidently. 


‘est and was again looking about in wistful 
appraisal. 
“Let me tell you about these houses, 
Marion,” I said, to divert her mind from 
.ppointment. “They're a good 
deal Whe this one ely 2 0 smallest 
feel sure you'll like them. And, Jim,” I 
continued, getting each by the ‘arm and 
drawing them together beside me, “they're 
only $7000, 
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Does Your Watch Know You? 


How to Befriend the Most Temperamental of Mechanical Servants 


FEW weeks ago, 2 young man By Samuel Bernard the regulator 
asked me to examine a large silver Expert Watchmaker the watch is 
watch, a typical railroad man's Lita 
watch; an ‘excellent. timepiece, too, I watch at an entirely different time, 
knew as soon aa T sa ing digturbed 
“I bought this a couple of weeks ago,’ it 
he told me, “and I'm afraid I've been ind the ghly way age watch owner. 


bit to correct the time that 
ing now. You can do that 
wuld do it for you—and I'm 


yhen you 
fb, you expect it to keep perfect 
. watch fails to do so, it never 
the watch were alive,” occurs to you that the fault may lie in 

‘yourself—in the way you treat your time- 
“Of all mechani- is 


ices we use, a watch comes nearest 
hhaving life, senses, and feelings. It 
reacts to cold and heat, dampness and dry 
air, recognizes good treatment from bad; 
in fact, it’s as sensitive to the way it is 
cared for as a pet dog would be. 

“A wateh even has temperament which 
it acquires rapidly according to the 
temperament of its wearer. That's the 
trouble with your watch. Your tempera- 

i of the former 


stung, I got it from a locomotive engineer i objection iy by 
who lives near me. He told me it hadn't , 

‘gained or lost more than a few seconds in 
10 years; that he'd been running a train 


yet to adapt itself to the-way you do 
things. Give it a little more time to get 
used to you and your ways. Just move 


How to Make Your Watch 
Keep Good Time 
‘Th baba Jls ajar af 


‘pounding typewriter keys are MB: BERNARD says: 
ee eae After you buy your watch, have it regulated 


by it. He said the only to fit your gait. piece. After all, with the 
reason he was selling it was Treat it gently. Don'tdropit. One bad fall may Progress that has been maé 

bacaud, the ralroad had ruin in "watchmaking, perfect 
iven him a new watch. ieee ime can be expected of any 
thought Twas getting a Sos that ie ieclled once si yenr. as modern wateh—even of the 
prize when I bought it from Guard it against jolts and jars. If it is a wrist cheaper types. But a watch 
him, but it's been losing watch, don't wear it while pounding typewriter fis the most delicate and 


bout two minutes a day key: 
fever since I began carrying Keep it away from dampness. Don’t lay it 


‘complex mechanism of daily 
‘use. It has 211 parts, some 


i that they are just 
‘i Even before I opened the down or hang it up near an open window, especially shout viible athe unaided 
case, I was quite certain at night. eye. A break ora maladjust- 
there was nothing wrong Never open the back of the watch out of doors, ment of any of these parts 
with the watch, and, after or where the air is full of dust is sufficient to mar ita utility 


making a hasty examina- 


as a timepiece. Small won- 
tion, T told the young man 


ever press on the center of the case. po eg ars 


In closing it 


there wasn't. When carrying your watch in your pocket, keep function as well aa they do, 
Hee looked at me blankly. the face next to your body for protection. considering the careles, i 
“But it hasn't been keeping Wind your watch every 24 hours, and at exactly different way we care for 
time,” he objected. the same time, to the minute, each day. them! 
‘That's merely because ‘Have you ever considered 
you and the watch haven't what a really marvelous de- 


become acquainted yet,” I 
told him. “The watch hasn't 
got used to your ways. For 10 or 15 
years it has been carried by a locomotive 


vice a watch is? To make 
one requires no fewer than 
8788 distinct operations, involving about 
‘a year’s work. Many of the parts cannot 


‘engineer, and it has been used to the 
vibration of the locomotive. It has be- 
come accustomed to being carried at high 
speed in the temperature of a locomotive 
cab. It has been in the habit of starting 
out for the day at a certain time and of 
being put away for the night at a certain 
time, 


‘ou probably work in a well-heated 
office. You get up later in the morning 
than does the engineer, and you go to bed 
later at night. Probably you wind the 


vary so much as one two-thousandth of 
an inch in any dimension. The balance 
wheel alone requires scores of operations 
by the machines used in ite manufacture, 
Yet, perfect though the machinery is, it 
is impossible to produce two balance 
wheels of exactly the same size and 
weight! ‘They must be weighed after 
manufacture and sorted according to size. 

Part of the mechanism strikes 18,000 


‘ripledeck street cormer in the crowded sity of the futare—a solution 
‘f the eversincreming taille. problem proposed by Harvey Wiley 
Corbett: president of the Architectural Langue of Americn. 
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tall streets in both directions. ending the clash of foot and wheel traffic 


Can Science Save a Crowded World? 


By Lieut.-Comm. Fitzhugh Green, U.S.N. 


‘AVE you ever been cat 
subway jam or a f 


helpless as you 

A hundred Ware from now the whole 
of life may be like that! 

‘The population of the earth has doubled 
in the last 90 years. Today itis estimated 
fat 1,747,000,000, 

America has done her share. Our re- 
cent United States Census Report says: 
“The net addition to the nation over 
deaths and departures for the last 10- 
year period (1910-1920) averaged nearly 
4000 persons per day”! 

Increase the perspective and the figures 
fare even more astounding: 

‘The population of the United States 
has been doubling itself approximately 
each 30 years during the last century. It 


on the rushing wonders of 
science; couple these with 
the keen mind of a brilliant 
naval officer, and you have 
this startling prediction of 
an amazing world future. 


000,000 in 1850, 50,000,000 in 
1880, and 100,000,000 in 1910. If this 
rate ‘of increase continues, it will have 
grown to 700,000,000 in less than 100 
years! 

Statisticians of Johns Hopkins Univer- 
sity, after careful computation, tell us 
New York will pass the 12,000,000 mark 
‘by 1933. By the end of the century its 
population will have reached the huge 


total of 29,000,000 inhabitants! Los 
Angeles, which is growing three times as 
fast as’ New York, may then count 
40,000,000 sunburned Californians! 

‘They make you a little breathless, don’t 
they, those figures? Like watching the 
‘Twentieth Century Limited go whizzing 
by; only this one keeps on whizzing. 

And all humanity is aboard! 

‘One view of this astounding problem 
still widely held lies in what is known as 
the “Malthusian theory.” Robert Mal- 
thus was a Jesuit priest of London.” In 
the year 1798 he started an argument on 
the subject of population that still is far 
from ended. 

Malthus viewed man’s future on the 
earth with melancholy eye. He held that 
the race multiplies faster than its means 
of subsistence can be made to follow; that 
ultimate famine is ineseapable. Whence, 
he concluded, as a result of poverty and 
‘hunger, men’s morale must lower to a 


40 


point at which vice, war, pesillen 
other “natural controls” will frovi 
inevitable check. t 
‘Those who back thik pusflanignous 
hypothesis forget the digpest rodts of 


man's indomitable charter. These 
roots are Courage nd 
Imagination. 


But what are w0yloing 
about it? 

First of all, ‘ye Faye 
made a. aury Nt te 


situation. 


Tip fiebres on, 
page 39 shoyf us what to 
expect in tfe matter 


population. idea of 
their accural y be 
gained from the fac} that 


already our censuas&perts 


capped 
what 

tile United 
years 


Next, 
of the Wérld’s resoure 
resent as well as future: 
‘especially power and food. 


‘Arrhenius, the famous 
Swedish scientist, has 
Jisted and has computed 
actual values for every 


source of energy open to 
us with our present 

velopment of scientific 
Knowledge. ‘They 
Solar radiation, 


‘A wlimpae of what science has in store foe 
the crowded waper-city of the future ts far 
‘ished by John DM High, Je. « young in- 
‘entor of Riverdale, 8... shows above 
‘with the “wireean city be has constructed 


Inks Iaboratory. IncandencentIaesps and 
Ihouses and factories are made ta operate 


in plants, coal, 

Arrhenius that the total water 
power, or “white coal,” in the world is 
745,000,000 horsepower. He declares 
‘that England's coal mines will be ex- 
austed in 200 years; that less than 
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trillionth of the sun’s total heat ever can 
bbe put to human usage. And so on. 
an eaually 


which is the most cot 
utilizing land. The land area of the earth 


ABOVE i typical sidewall scene. in 


the United 
tmatly every 30 years. 
‘On the basis of U.S. Census figures of 


Se Lone ot iaatess 
Boston (bea Gr Len 360 
Battienore Saxo 106s 
Pittsburgh 343.908 Sea43 71 Loos. 006 


"In estimating the 1923 population of De- 

trois the Cenmus Bureau nape: "the growth 

from 1910 to 1920, if projected. giver a 

gure beheved to be conmderably in Creo 
‘of the sctual population” 


(exclusive of the polar regions) is 33,000 
million acres. If we could raise 23 bushels 
of food corn a year on every acre, the total 
‘yield would be but 752,400;nillion bushels. 
But we know that a fair figure for con- 
sumption is about 5.7 bushels a person 
annually. The answer is that if every 
available square inch of dry land were 
cultivated to the best of our present al 
ity, the earth could support only 50,000, 
000,000 people, or about 25 times the 
number we have now. ? 
Today we are facing the grimmest real- 
ization man has ever met. This is it: 
Humanity is in danger from itself. 


Not war, nor famine, nor disease; but 
‘overpopulation. 
Or, putting it another way: At the 


present rate of population increase, even 
with our present facilities for using the 
world’s available resources of food and 
power, babies born today may live to see 
conditions of such intolerable overcrowd- 

to make existence but a ghastly 


salvation, 


For science, 
though slow, is indomit- 


able and sure, 

Science, despite its long- 
range guns and poison 
gas, is ever on the side 
of human welfare. ‘The 
scientist, if the truth be 
known, is the most ardent 
Pacifist of all, Witness 


research workers’ tireless 
forts to guard us from 


disease, storm, ps 
and fear of 
to entertain, to enlighten, 
and safely to convey us 
where our childish whims 
desi 

‘What, then, is Science's 
promise of life in the over- 
crowded future? 

First—possibly before 
the year 2000—a world of 
conurbations. (Con, to- 
gether, plus urbes, cities; 
literally, a number of 
cities joined.) New York, 
Pittsburgh, and Chieago, 


‘New York. in the lat 10 year the number 
‘of motor vebicies in the Uaited 


taki place of busines inthe city? 


with thei 


innumerable suburbs, already 
are typical conurbations of a generation 
hence. It is not difficult to picture what 
the inner focus of such a population 
center will be like. Even today in our 
large cities, traffic is out of hand. It 
is evident that we must shift to streets in 
“decks” or “levels,” subways, truckage- 
1y8, motor-vehicle-ways, and on top & 
for hordes of pedestria 
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Fun fda rofit in R 


Interesting People Who 
Find Happiness in 


A. woodsman by 
instinct, Edwin 
Black, "of Green: 
‘castle, Ind, finds in 
his hobby—"making 
plaster casts of ani 
al and bird foot 
prints—the plea. 
Sure of adventure 
combined with scl 
fentifc interest. He 
has a large collec- 
tion of these casts, 
Like fingerprints, 
no two are’ alike, 


Biel in her teens, be 
gan making fans of 
turkey and peacock 
feathers as a diver 


labove at her work 


n La Plane, 
of San Francisco, Calif, was a machinist 
by trade. Now that he has become a full- 
fata sculptor, machinery i his pastime, 


New York City, 
hhas collected and 
structed a remark. 


gnarled but agile 


designed on the metal 
breastplate of the 


holdingatoymotor- 
wud 


‘armor, as shown in kc 
the above Built at the workbench of a Washington museum, is said to be at bis wort 
ship's ter in 1000 spare one of the most perfect ship 
hours and at a total expenditure of models ever built. "The builder 
$3 ‘model power ship, now “incorporated every di 


a ee 


hy 
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lock on the Honey-Bee 


Nature’s Most Industrious and Orderly Workers Are Checked 
and “‘Fingerprinted” on Uncle Sam’s Bee Farm 


ies ie bere sulted ta ces 


{hie sbction tool the bee extracts fom 


By George H. Dacy 


NCLE SAM has become a bee- 
keeper. 
‘At Washington, D. C., only a few 
miles from the White House, the United 
‘States Government has estabiished a bee- 
farm where, during every hour of the day 
and night, the activities of 3,750,000 of 
finest’ Italian bees are watched and 
studied by 1 staff of experts. 

No movement of the insects is left un- 
observed. By means of ingenious and 
‘extremely delicate apparatus the honey- 
gatherers are checked and tabulated as 
accurately as though the observer were 
living in the hive—perhaps more ac- 
curately, for an electric thermometer is 
oblivious to stings, while woe betide the 
unfortunate investigator — human or 
otherwise—who would personally invade 
the privacy of the bees" home! 


This recen 
ernment is based on a desire to 
gather information concerning the 
possibilities of commercial develop- 
ment of bee-keeping in the United 
States. Not only are the life and habits 
‘of Nature's most marvelous insect under 
careful observation, but experiments are 
being tried in the crossing of breeds, the 
relative advantages of various types of 
hive, the qualities of the different honey 
and similar data that, when gathered and 
given to the public, undoubtedly will 
supply a strong stimulus to the somewhat 
neglected art of apiculture. 

Among the many devices that the 
government bee-experts employ in their 
study of the hives, none is more remark- 
able than the bee weather bureau. Out- 
side the experimental hives has been 
erected a complete weather station in 
miniature — anemometers, barometers, 


hydrometers, thermometers, and all the 
‘ometers” that go to make up the 
man’s armory. ‘The reactions of 


to the lightest change in 
ogical conditions thus can be 
tly 

uments have revealed that 
during the heat of the day—and Washing- 
ton can be very hot during the day! 

the bees are drowsy; that they freshen up 
with a cooling breeae; that during cold 
weather they huddle in clusters for mutual 
warmth, responding to the range of the 
thermometer just as do human beings. 


ANOTHER act brought out is 
that the be infallible weather 
prophets torm will 
send the m gathorer 
winging for home in a bulletlike flight, 
to remain in the warmth and dryness of 


the hive until the bad weather has passed. 


Even though the coming temp 
not be noted by human senses, the bees, 
through some mysterious foreknowledge, 
fare warned in ample time to tak 
Immensely valuable figures on hone 
producing conditions are being tabulated 
through this system, ‘The bees’ responses 
to various weather changes ena 
kovernment experts to state with co 


A novernment bee expert. protected by 1 va, 
‘aatnining bees at work in on experimental MVE 


fidence which breed of bees is the best for 
any climate. 


HE work of the bees is measured 
on a platform scale. ‘The empty 
hive is placed on the platform and the 
scale balanced. A swarm of bees then 
is introduced and the weight read. After 
that the hive is weighed every day until 
it is full of honey. ‘Since the number of 
bees in the original swarm is known, as 
is the daily gain in weight of the hive, the 
average daily honey-producing ability of 
a single bee is measured easily us the 
weight of the hive increases. 
The work of the bees in the hive is 
observed by the introduction of magnify- 


ing lenses in the sides of the structure. 
Electric lights are provided within the 
hive; the bees de not, apparently, object 
tothis illumination. ‘The lenses enable the 
observer to watch the bees at their work 
without disturbing them in the slightest. 


material. 
rather than the eylindrieal shape, or the 
‘cube’ 

‘The most economical cell possible—the 
absolute in economy—has been found to 
have for its base angles 109 degrees 
28 minutes, and 70 degrees 32 minutes, 
‘The mathematician Konig worked out 
these figures originally. When the angles 
at the base of the bees’ cell were measured, 
it was found that they corresponded 
exactly to the figures of the human cal~ 
culator! It would seem that the bees are 
by Instinet as clever mathematicians as 
the most learned of men, And they build 
their combs in black darkness, a feat that 
the most skilled artisan among men 
might try vainly to math. 

‘The clustering of the bees to produce 
the wax; the eareful chewing and moisten 
ing process that must go on before the 
wax is fit for use; the actual construction 
of the comb itself by the worker bees — 
all these marvelous processes are ob- 
served at first hand, as-well as the storing 
of the honey, the laying of eggs by the 
‘queen, and the emergence from the cells 
of the newly born bees. 

No industrial or commercial enterprise 
ever launched by man has approached 
the efficiency of the busy hive, ‘Though 
bees live only about seven months, their 
short lives are crowded with effort and 
achievement, Each bee has its own place 
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in life, and its life work is appointed at 
birth.” Moreover, whi 
gatherer, sentinel, or 


covfey\\the meanjhg of the most direct 

se Points. No bee-line 
q in might lay out, though, could be 
more direct than the path traversed by 


rd 


be disturbed, the bees seeming to know 
that a visitor with honey cannot be intent 
on harm. 


“THE Washington observershavelearned 
that the bee must rest after working. 
Having no eyelids, the bee cannot close 
its eyes in sleeping, but the worker bees 
are observed to retire to secluded cells 
in the comb at regular intervals, remain- 
ing there inactively for hours at a time. 

A strange feature of life in the hive is a 


‘Through glawe widows in the sides of the hive. av shown shove. euvernment scientits 
ste able to cbverve the wark of the beet day nd night without disturbing thea 


the bee between the flower and the hive. 
‘This is all the more remarkable since the 
bee does not steer its course by vision. 
The direct flight of the bird is under- 
standable, since it readily picks up land- 
marks. The bee, though, cannot see for 
more than a few feet. Once it was be- 
lieved that the bee guided itself by scent, 
but scientists know now thi 
‘smell its way back to the 
believe that its extraordinary acute sense 
of direction is due to its possession of an 
instinct unlike any possessed by man. 

This homing instinct is one of the bee's 
strongest traits. If the hive is moved 
while the bee is out, upon returning it 
will dart immediately to the former 
location and wander about in a troubled 
way until it finds its home. If eggs are 
taken from one hive and hatched in 
another, the young bees will return to 
the original hive as soon as they are able 
to fly. "There they will be welcomed, and 
welcomes ordinarily are not accorded to 
visiting bees. 

If a strange bee visits a hive unladen, 
it will be attacked by the inhabitants. 
If it is carrying honey, though, it will not 


jazz dance that the bees stage every now 
and then, All the inmates of the hive 
take part, swaying to and fro and going 
through Wweird contortions. ‘This, the 
federal investigators have come to believe 

is merely the bechive system of com- 
munication. By their bodily motions 
the bees are telling one another where 
the choicest honey nectar is to be found 
and possibly choice bits of current gossip. 


“THE buzzing that comes from the bees 
as they work in the hives is not a 
song, nor is it made up of grunts denoting 
violent effort. It is the ventilation 
system of the hive at work, Bees ap- 
parently require fresh air as they labor, 
0 they cause it to circulate by moving 
their wings in unison, bringing pure air 
in from the outside and driving the foul 
air out. ‘The motion of the wings is 
responsible for the buzzing. 

Sometimes mice and other small ani- 
mals get into the hives. ‘The sentinel bees 
immediately set on them and sting them 
to death. Obviously the carcasses of 
these intruders are too large for the bees 

© 
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‘The came flowers, with pet 


Plants, like Animals, Feel Pain 


By Clifford H. Farr, Ph.D. 


Assistant Professor of Botany, 
University of Iowa 


stronger than the falling weight of « hair 
will be felt by some plants and will result 
in motion, 

Plants respond to temperature, light, 
contact, shock, pressure, , 
electricity, wounding, gases, and liquids. 
In fact, the only sense that plants are 
known to lack is hearing. ‘The ancients 
believed that certain plants responded to 
sthunder, but modern botanists believe 
that this is a result of the jarring effect 
of the concussion, 

If plants cannot see, it is dificult to 
explain the fact that the compass plants 
turn the flat surfaces of their leaves 
toward the sun at all times of day—to- 
ward the east in the morning, the west in 


F YOU should see some one whip a 
horse or kick a dog, you would not 
question for a moment whether the 

animal felt the blow. But if you pluck a 

Foxe, peel a potato, or mow a lawn, you 

probably never stop to wonder whether 

the plants know that they have been 
touched, or whether they fee! pain 

‘And yet recent developments in the 
study of plants point unmistakably to the 

Ukelihood that plants have a mental life, 

1a consciousness, closely resembling that 

of man and the animals; that they have 


‘sonses that record impressions, nerves for Young oat seedlings before (top) and after the evening and straight up at noon, 
ulses, centers of (bottom) being expoved ‘The sunflower, too, turns to face the sun, 

ion where the nerve messages are (4M {oF 32 seeds If you have been accustomed to work 
distributed, and motor organs that in the daytime, you would experience 


respond to the messages. discomfort 
In other words, plants apparently feel 

‘and seo; suffer pain and experience other 
emotions. ‘These conclusions have been its. If this plant 
reached by botanists as a reault of is placed in a room illuminated only at 
observing the reaction of plants to various the mafh leaf stalk, fe plant to night, it taker it several days to learn to 
fticrll—“the sume process Lyin man. more ia renQocos to Umi fe rocsives. "open and coos its lentes scsording to the 
hhas concluded that animals’ hdve \enses —_Planty_ga® sensitive¥p virtually all the new schedule of existence. 

and feelings and emotions. gestiznuli to which mant ‘The marigold can be taught to open and 


"The chief reason why pet some eases to even a gre close its leaves every six hours, instead of 
=| 3 i 
in the 


puddenly engaging in night 
h p The sorrel, 
i sine lainass Shar 


loathe to ascribe mental roots of certain plants will curve in 
feelings to plants lies appare response to an electric current that is 
fact that most plants are/so low to 1/400 as powerful as the smallest cur- that envelops the seedlings of cereal 
respond to sti ‘The so-eafled sensi rent that man can feel. A pressure no grains, has proved highly sensitive to 
tive plant, mimosa, is a strik- light. It even can add and 
ing exception, ‘This plant will —_—__—. ee subtract intervals of time ina 
respond to a blow with amaz- way that is almost uncanny. 
ing rapidity. If you strike the Thus, if exposed to a weak 
leaves of mimosa, the leaflets light for a time shorter than 
fold, and the leaf ‘stalk droops that required for it to respond, 
quickly —evidenee that the it will show no reaction. But 
plant is highly sensitive. In if several short exposures are 
the darkness the leaf stalk is given, the coleophile will add 
raised and the leaflets are them up, and, when the total 
folded. Introduce light sud- reaches the smallest exposure 
denly and the leaflets unfold that willaffectit, it willrespond, 
a way that suggests that the J.C. Bose, the noted 
experience is unpleasant indu plant’ physiologist, dis- 
Stroke the leaflets gently, covered recently that plant cells 
though, and they will fold have a pumping action similar 
again as if the caress is pleas- to the beating of the human 
ing. Then, if you strike the heart. He has found that plants 
Jenf sharply, the leaf stalk contract and tremble under 
droops as if suffering pain. shock and respond to drugs. 


‘The car test—an importa 


By James A, Tobey 
Administrative Secretary of the 
‘National Health Council 


‘OW would you like to 
years to your life? 

‘This may sound like an, 

tisement for a new kind of glani 


‘an how yoll may 
dd them to your life. 
Only a few weeks ago Dr. Ray 
Lyman Wilbur, ‘president of the 
American Medical Association and of 
Stanford University, asserted 
fat a medical convention’ at Des 
Moines, Ia, that if doctors were per- 
mitted to apply all they know to all 
the people, not only would life be 
prolonged and human happiness in- 
creased, but the whole aspect and 
order of life would be altered. 

‘What he meant was that people 
continue to die young because they 
fail to make full use of the knowledge 

nd skill that medieal science p= 
seases, particularly in the field of pre- 
ventive medicine. 

People et a good start fs life these 
days. “Doctors have learned to bring 
them into the world in safety and to 
guard them against the diseases of 
infancy that once destroyed vast 
numbers of babies. Medical in- 
speetion in schools” protects. them 
against the diseases ‘of childhood. 
But, once they are out of school and 
on their own, the subject of their 
health becomes overshadowed in im- 
portance by other things in their 
minds. 

T received a postal card a few days 
ago from a friend of mine, a chemist, 
who for two years has been at Sar- 
anae Lake, N. Y,, fighting tuberculo- 
sis, ‘The message said he was cured 
‘nd was preparing to start for home. 
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“You Can Add 20 Years to Life” 


Science, the Physical Auditor, Can Tell You Where to Find Them 


‘tem in thorough health examination 


Naturally I was glad to receive that 
message, and yet I can't help but feel 
that quite unnecessarily that 

‘two years slip frog his life. 


HOW THE AVERAGE SPAN OF 


LIFE HAS 
INCREASED. : 


Ie AA litle le than 0 century and a 

Tape hingth of Fame bie by mere ee 
se sama ile by more tl 

Sener eos toesesemih Comer 

HiTopas bee’ been sore, than, doa 
‘And in the last quarter century alone more 
‘hee 10 geese hve bean ecko 

iss Gcted Stes foun proventatie Si 
tol ates from preventable di 
tases and deaths i extizated at $3,000 000 
Every day 3,000,000 persons are sick inthe 
tnowt enlightened country inthe world 
‘This meana that of every hundred Ameri 
Cans, pearly thres are ack each 24 hours. 
(_Exoerta ine extension tall or 1 
[rom our present sien 
hooey posse to prevent 
cathe a years They tell us, too, that the 
formal pee, by carstel fring” can add 
frm 10-29 gear tb fe. “To do 
this the frst important step 

seat phen 2 eee ener pe 
P*Wll the year {930 ace the average num 
ber of cur Jour increased to four score? 

"Sconce says it cam be done, and shows 
whowwds, Wbup wen 


‘valuable in detection of disease 


and on. At last he was forced to quit his, 
job and go to the woods to struggle for’ 

A prominent breeder of fancy cattle 
died last fall from heart trouble. He was 
only a little past 40. An acquaintance of 
his supplied me with a few illuminating 
sidelights on this man, Many, many 
times, his friend told me, he had gone 
without sleep to nurse a sick cow. His 
cattle were housed in the most modern 
‘barns and their lives were regulated by the 

clock and scale. ‘They were, in fact, 
better cared for than theit owner! 
for he, suffering from a dangerous 
heart ailment for years, never had 
consulted a physician, 


ET in spite of eases such as these, 

which probably are. typical of 
the health earclesaneas of &. major 
ity of the population, ” modern 
medical science has succeeded in re- 
moving many of the obstacles ‘to 
longevity. Especially is this true in 
the control of communicable diseases, 
such as malaria, diphtheria, tuber: 
culosis, scarlet fever, typhoid, and a 
host of other. 

Modern medicine is getting the 
best of them. Smallpox, which once 
was classed as a violent scourge, has 
pretty’ well subsided. Typhoid has 
almost disappeared, due ta the nctivi- 
ties of sanitary engineers in cleaning 
up municipal water supplies. Diph= 
theria is on the wane, thanks to the 
tue of antitoxin and the Schick test. 
So it is with many other germ dis- 
eases, Tuberculosis has ‘been Te- 
duced 80 per cent since. 1900, and 
yellow fever has been eliminated in 
North America. 

Te happens, however, that there is 
another class of diseases, which 
science cannot control by such 
methods as supplying people with 
pure water to drink, or by elimina’ 
ing germ carriers. "Once these dis- 
ceases have been permitted to develop, 
caring them is dificult and at times 
impossible. ‘They. are known a8 


organic, or degenerative diseases, not 
communieable. ‘They arise within’ indi- 
viduals from physical reasons peculiar to 
the vietim. 

Included in this class are cancer, heart 
trouble, apoplexy, Bright's disease, and 
other kidney affections. Others medical 
scientists call “diseases of metabolism," 
‘such as diabetes, due to faulty chemical 
processes in the body. These are gener- 
ally diseases of adult life after middle age. 


JR, HARVEY WILEY once said 
that it is better to die of eancer at 80 
than of typhoid at 20. But modern medi- 
ceal seience is rather of the opinion that it 
is better not to die of either, but of old age, 
happens to be the rarest cause of 

death today. 

‘The worst feature of these degenerative 
diseases is that they frequently develop 
before one suspects their existence. Ex- 
perience has shown definitely that many 
persons living perfectly complacent lives 
actually are suffering from some incipient 
malady. ‘They are entirely unaware that 
anything is wrong. Of more than 250,000 
persons examined by the Life Extension 
Ingtitute since 1914, according to Dr. E. L. 
Fisk, its medical director, nearly all were 
found to have physical impairments. 

‘The secret of preventing the encroach- 
ment of organic diseases lies in 
nosis. In other words, get to it at the 
start before the harm is done. This is 
more or leas a new idea in preventive 
medicine. ‘The old-time doctor would 
look at a patient aghast if he should walk 
Into his office and say, “Doe, I'm feoling 
fine, but I want you to look me over thor- 
oughly and tell me whether [ am all right 
in every respect.” ‘A 

‘The doctor probably would reply with 
some agitation, “If you're all right, what 
are you here for?” 

‘All that is changed nowadays. The 
modern physician considers it part of his 
duty to keep his patient well. 

Samuel M, Vauclain, president of the 
Baldwin Locomotive Works, the 
right idea when, as told in 
Porunan Sctexce Mowruy, heArran| 
with his physician to keep hit 
money by failing to do so. 
attorney is the one who keeps, 
out of court and out of troubl 
theory applies to a doc- 
tor. A good doctor is 
‘one who keeps his patient 
healthy and never has to 
eure him, 

‘The first thing for any 
man who wants to add 
20 years to his life is to 
start in a businesslike 
way to take a human in- 
ventory. Haye the hu- 
‘man machine thoroughly 
inspected by a compe- 
tent physician, — Most 
intelligent persons now 
have the laudable habit 
of going every six months 
or a0 to the dentist, 
whether they think any- 
thing is wrong with their 
teeth or not. The same 
practice can be applied 
profitably for the rest of 
the body. Physical it 
‘spection at least once a 


year will save doctor's ‘A traveling cinie watts rural districts, giving fee examinations for 
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no exercise and was afflicted with numer- 
One afternoon he saw an acquaintance 
at the top of a long fight of granite stairs 
in front of a public building. . He particu- 
larly wanted to speak to this man on an 
important matter, so he rushed up the 


denly collapsed, und when bystanders 
reached him he was past assistance. The 
death certificate indicated as the cause, 
“acute cardiac dilatation,” which trans- 
Jated into plain English, means heart dis- 
‘This man had been living a placid life in 
ignorance of his dangerous malady, A 
physical examination would have revealed 
his condition and he would have been 
informed of the danger in such sudden 
‘as running up steps. 

I might go on and tell, perhaps, of the 
woman who scorned the lump on the 
breast, refusing to consult a competent 
physician, until finally a malignant cancer 
developed and the entire breast had to be 
removed to save her life. When you know: 
that death is near, then is the time you 
usually want to fight to get back what you 
may have squandered. But the time to 
begin healthful living and practising the 
rules of hygiene is right now, not after you 
hhave had a physical breakdown, 


[ANY one wants proof that « periodic 
medical examination will add years of 
life, the most convincing evidence is right 

hand. For « number of years a large 


holders free annual physical exam- 
ns. A study of the first 6000 pore 
jxamined in 1914 and 1916, revealed 
nly about half as many of these per- 
iad died as should have died by 
mathematical calculation based on 
rs of actuarial experience. 
reas, by scientific computation, 412 
6000 individuals should ha 


company figured that 
by offering free physical examinations 
they had made, on a conservative esti- 
t least 200 per cent on their ine 


If it is worth that much to a life insur- 

ance company to give its policy holders 

medical examinations, it is worth it to 
you to have one, 

If every one in the 
United States would nc 
quire the personal audit 
habit and have his phys- 
ical assets checked up at 
least. once a year, then 
eradicate any defects oF 
ailments revealed by the 

wudit, there is no ques 
jon ‘whatever that 20 
years could be added to 
the average span of life. 

Of course, merely get- 
ting an examination isn’t 
the wholestory. Itis the 
follow up that counts, T 
may know that it’ is 
wrong to let a man 
sneeze in my face, but if 
I let him sneeze in my 
face, thatisnot safe living 
on my part. Here, then, 

the hygienic reci 
Have a periodic human 
stocktaking. 


Useful N: 
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roducts from Rubber 


Shipments of Milky Sap from Plantations May Revolutionize Industry 


By Ismar Ginsberg, B.Sc. 


EW methods in rubber manufac- 
ture and the employment of rub- 
ber for many unusual uses are 


predicted as a result of the recent intro 
duction on the market of rubber latex, 
the milk-like sap of the rubber tree. 


‘This product is not new in the strict 
sense of the word, for it is the source of 
rubber as we have known it for many 
years. But never before has the Intex 
been shipped. Whether gathered in the 
Ceylon plantations or in the jungles of 
South America, it always has been 
changed into crude rubber before ship- 
ment, by smoking over a fire of rubber 
leaves or by means of chemicals. 

Now, though, the latex ean be carried 
to the United ‘States and elsewhere in 
tank steamships, as oil is, and transported 
to manufacturers in tank ears or drums. 
‘Thus, if they wish, manufacturers can 
utilize the latex in its original state in the 
manufacture of standard rubber articles 
without changing it into crude rubber. 

‘The elimination of the crude rubber 
stage in the process of manufacture, of 
course, is of commercial importance. 
Even more important, though, is the pos- 
sibility of using rubber in the manufac~ 
ture of products in which rubber never 
before has been used. This is due to the 
fact that the latex can be handled almost 
as easily as water. 


RUBBER latex is a milky fuid contain- 


gummy mass. The 
with almost any sujAtance agid 


‘This is what makes it such a valuable 
product; for, after the rubber is coagu- 
Inted, it holds together the fine particles 
‘of the mixture in a firm union, and the 
whole ean be vuleanized 


‘A native of Samaten gathering latex. 
‘he miltike rubber sep. for shipment 
before has been used, the new product 
has aroused the greatest interest. For 
‘example, until now there has been no 
putty that will hold a window-pane in 
place permanently. When putty la dry, 

it always falls out of the frame, 


quiring no extensive changes in’ the 
details of manufacture. 


In the manufacture of a waterproof 
cement, or paint, to seal against moisture 
cellar walls, floors, or similar porous 
structures, ‘the possibilities of rubber 
latex are apparent. Already it has been 
‘used experimentally in making cements, 
‘This process is simple, requiring only 
that rubber latex be mixed with the de- 
sired adhesive. 

Rubber cement is ready for use at any 
time, does not have to be heated, and is 
absolutely waterproof. Besides lending 
itself to such uses as the repair of auto- 
mobile tires, it can be employed even to 
join glass and metal. Likewise it has 
Proved a satisfactory binding agent for 
such woods as ebony that usually must 
be treated with chemicals before they 
can be glued. Glass, mica, paper, leather, 
and textiles of many sorts can be glued 
firmly by cements made with rubber 


‘VEN when mixed with such substances 

as waterglass or glue solutions to 
produce cheaper cements, rubber latex 
Produces a waterproof joint, provided, of 
course, that it is not diluted too much. 
‘These cheaper cements can be used in the 
manufacture of furniture for joining wood 
and glass, wood and brass and fastening 
brushes into wooden and metallic handles, 
{in the manufacture of furniture—for vir- 
tually every purpose, in short, for which 
‘glues are used. 

Hemp moistened with rubber latex can 
be used in making pipe joints, Glues 
made with rubber latex are said to be 
especially adaptable to the manufacture 
‘of violins and similar stringed musical 
instruments. In violins it is said to pro- 
duce tones that compare favorably with 
those of the instruments made by old 
Italian masters, 

Finally, for the rubber industry in 
general, the shipping of latex from the 
plantations makes possible the manu- 
facture of erude rubber by new scientific 
methods rather than by the primitive 
Processes used by the natives. ‘Thus, 

instead of men roa 


and converted into a 
hard, strong mass in 
which the binder is solid 
rubber. 

‘The advantage of us 
ing rubber latex is dem- 
onstrated, experts say, 
in the ‘tire industry. 
Better impregnation of 
the tire fabric ig ob- 
tained by dipping it into 
the Intex, they declare, 
than by compressing the 
fabrie and rude rubber 
between rollers or satu- 
rating the fabric with a 
solution of crude rubber. 
‘Waterproof fabries of all 
Kinds are said to be im- 
proved and manu- 
factured at less cost by 
using the liquid product. 

In the fields of indus- 
try where rubber never 


the latex by paddl 
now flows ona Wi 
horizontal disk,” which 
sprays the fluid in amush- 
room-shaped mist into @ 
heated current of air. 
Drops of rubber fall into 
‘container wherea white, 
spongy mass is formed. 
‘Crude rubber made by 
this process is said to be 
of uniform quality, es- 
pecially useful for’ the 
manufacture of tires, 
tubes, rubber soles and 
heels ‘and similar rubber 
goods. Crude rubber has 
been produced success- 
fully by this process in 
factory near New York 
and the general adoption 
of the process is expected 
to lead to results little 
short of revolutionary. 
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archeological romance in history— 

the discovery and excavation of 
the treasure-laden tomb of Tutankhamen, 
king of the eighteenth Egyptian dynasty, 
3200 years ago—is, pictured in the re~ 


i Nag dramatic climax of the greatest 


Howard Ci 
sist, who in Deg 
ancient vault in the Vall 
is shown kneeling on the A 
of the burial chamber, 


he priceless goal of 
aten-year search—the great golden-pink 
granite sarcophagus that has held the 
mummified remains of the great kin 
Since Carter and Lord Carnarvon, 


t “ 


leader of the expedition, first entered the 
antechamber of the tomb a year and a 
half ago, dramatic events 

in quick succession. Tragedy, 
mysterious death of Lord Carn 


Proceeding slowly, Carter and his men 
recently reached the gilded outer shrine 
that almost filled the sepulchral chamber. 
Within were three other shrines, like a 
nest of boxes, covering the sarcophagus. 
Here were found the royal throne 


© 8. ¥. Tins Co, 


Where Science Found Egypt’s Treasure 


covered pith beaten gold, the royal mace, 
alabasted vases, perfumes, and the ebony 
beds of Phe king and queen, inlaid with 


[thin lay the coffin of the king, 


SW days later, Carter, using in- 
icate tackle, lifted the sarcophagus 
id. ‘Pwo linen shrouds were rolled back, 
revealing a huge golden mummy case, its 
top fashioned in a strikingly lifelike sem- 
blance of the dead king, one hand holding 
‘a crooked scepter of goid. 

‘The Egyptian government now has as- 
sumed control of the treasure-filled tomb. 
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Power in the Volcano’s Hot Breath 


times have been a symbol of 
disaster and terror, today are 

kriown to scientists and engineers as 
source of productive use to. man 
exactly the same way as are the water- 
falls, coal-mines, and oilfields. "Science 
has learned that voleanoes may be tamed 
and harnessed to work patiently and 
steadily in the production of power to 
turn the wheels of industry and to supply 
man with light and heat for his home and 
work 

‘striking instance of the application of 
this new knowledge is furnished in South 
America, where engineers are preparing to 
subjugate the great volcano Tatio, mem- 
her of the mountain chain known as the 
Cordillera Sililica, between Chile and 
Bolivia, by methods that might be com 
pared with those used in prosecuting @ 
water-power development or any other 
reat industrial project, 

"They plan to convert into 
power the energy seyéloped 


VSS which since earliest 


Bolling lakes ot laa i aio 
depths and to upg’ if to 9 
mountains by eldetfic rAllways"and 


promote toe ingest 

Tiraapoeet of 
coal ahorptgy/Rhat at tse two 
countries in aaterte plight wes the 
Sect exam ‘of the broke to Tames 
mi pay bean oo 


supplant the dwindling coal supply, 
noticed a huge cloud that clung to the 
side of the slumbering voleano. Investi- 


gating, the scientists discovered that the 
phenomenon was caused by great clouds 


By William J. White, Jr. 


of steam puffing through cracks in the 
mountain sides. 

The geologists took no action at the 
e. But not long ago, word reached 
South America that an electric plant in 
Italy was being run successfully by v¢ 
canic steam and the engineers who were 
responsible were invited to visit Tatio. 

The visitors were amazed. With the 
proper machinery, they asserted, the 
steam emanating from Tatio's slopes 
could be converted into electric energy 
totaling 400,000,000 kilowatt hours a 
year—the equivalent of almost a half 
million tons of coal! The steam was 
found to be virtually free from impuriti 
which would permit it to be ran di 

es without the necessity 
sive and gomplicat 


By 


ady has been 
Valparaiso 
ly possTBTe con- 
suniers of electric power. Then there are 
the silver and copper mines in southeast 
Bolivia and northeast Chile 
South American engineers say that the 


construction of a voleano-driven electric 
plant on Tatio’s sides undoubtedly will 
result in immediate commercial develop- 
ment of both countries 

‘As a demonstration of the immediate 
practical commercial utility of harnessing 


in hrected directly with 


volcanic power, the achievement of engi- 
neers in the Yc region, in Italy— 
about 50 miles south-southwest of Flor- 
ence—is_most significant. From the 
generators, electric power is being carried 
half a hundred miles and more into 
Florence, Leghorn, Sienna, and Piombino,— 


HE Volterra region contains about 
214 square miles of volcanic land in 
which steam jets and hot-water springs 
abound. Iron-incased bore-holes, from 
200 to 500 feet deep and 16 inches in 
iameter, have been made here at advat 
tageous locations, and from them the 
natural steam iasues at high pressure and 
at a temperature ranging from 200 to 
almpst 400 degrees Fahrenheit, The 
gif is piped to suitable turbines, con- 
electric generators. 
Bending the voleano to the needs of in- 
dustry marks « tremendous step forward 
in man’s struggle to tame the forces of 
nature. And yet, in the opinion of lead- 
ing engineers, the future holds a much 
more thrilling prospect. Some day, they 
believe, man will make his own voleanoes 
by boring miles into the ground to extract 
and utilize the heat of the earth's interior. 
Sir Charles Parsons, responsible for the 
steam turbine, already has estmated that 
ashaft sunk 12 miles into the earth's crust 
would tap theearth’s store of internal heat, 
Some day it must be tried. For the ever- 
increasing demands that are being made 
fon the earth's coal and oil eventually will 
lead to their exhaustion, and, when these 
sources of power fail, what substitute more 
logical than the millions of horsepower 
that slumber under earth's rocky crust? 
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Pathfinders in Science 
A Close-Up of Mars—Thought by Radio—The Sky—New Discoveries 


N AUGUST of this year, we shall be 
within 35,000,000 miles’ of Mars— 
merely a three-minute hop for a radio 

or light wave. 

Scientists who know more about the 
geography of this neighboring planet than 
‘was known about the surface of the earth 
only a few hundred years ago, will be on 
the lookout for new facts when the visitor 
comes closest this summer. Particular 
efforts will be made to 
ascertain, if possible, 
whether there is life on 
Mars. 

It Martians exist, 
scientists say that they 
probably are not like us. 
Astronomical study has 
shown that conditions on 
the neighboring planet 
are not like eonditions on. 
‘earth; hence, not of a 
sort to support the life 
we know. That does not 
mean, though, that Mars 
cannot support any kind 
of life, any more than 
the fact that man eannot 
live at the bottom of the 
‘ocean proves that there 
eannot be fish. 

If there are intelligent 
beings on Mars, no mat 
ter what their size and 
shape, scientists of the 
‘earth some day will learn 
how to communicate 


wrth thar by exchanging 


of either planet are eer 
tain that the other also 
is inhabited, some sort of 
an interplanetary code 
may be developed, and 
‘an exchange of ideas and opinions may be 
possible. ‘The Martians eyen may tell us 


tthe parasites 


used recently by three 
psychologists in an attempt 
to transmit thought. Prof. Robert H. 
Gault of Northwestern University, Prof. 
Gardner Murphy of Columbia University, 
and Prof. H. B. English of Antioch Col- 
lege, who conducted. the experiment, 
asked radio listeners to concentrate and 
try to interpret unspoken thoughts. 
‘They reported answers received from 
listeners who took the test indicated that 
thought had been transmitted. hundreds 
of miles without the aid of words or code. 
‘The transmission of thought would 
seem to be the next big forward step in 
‘metapsychosis. It may even prove to be 
the means of communication with Mars. 


A New Blue Sky Theory 


JROFESSOR VEGARD, of the Uni- 

versity of Christiania, Norway, has 
advanced a new theory to account for the 
bblueness of the sky. Just outside of the 
earth's atmosphere, he says, is a wall of 
crystalline particles of nitrogen, incasing 
the earth in the same manner that a fabric 
envelope incases a balloon or a dirigible. 


}UGLIELMO MARCONI at present 
is experimenting on directed radio 
communication over a distance of 5000 


miles, from England to South Ameri 
Already he has made successful tests in 
sending messages from Cape Verde to 
Cornwall, a distance of 2200 miles. These 
‘experiments are being made to perfect, 


his method of transmission by which 
energy is concentrated in one direction. 
‘Thus, for instance, he predicts that before 
Tong messages can be sent from England 
to Canada without fear of eavesdroppers. 


Novel Methods of Propulsion 


AMAZING new methods of propelling 
vehicles over land and through the 
air have been reported from Europe 
within the last few weeks. M. Melat, a 
French inventor, is said to have developed 


an airplane that lacks a propeller and 
conventional motor, yet is capable of a 
speed of 400 miles an hour. 

‘This machine is literally hurled along 
in flight by explosions. Air and com- 
pressed gas are exploded in a combustion 
chamber and permitted to escape through 
a series of valves, ‘The contact of the 
escaping gases with the air pushes the 
machine ahead. This method is similar 

to the one by which 
Prof. R. H. Goddard, of 
Clark University, hopes 
to send his rocket to the 
‘moon, as described in the 
April issue of PoruLAR 
Science Moti. 

Another French in- 
ventor, M, Imbert, has 
evolved an automobile 
run by charcoal gas, 
‘This gas is produced in 
‘a furnace carried in the 
rear of the ear, and is fed 
into an ordinary gasoline 
motor. Tests are said 
to have been entirely 
successful, 

‘Meanwhile Fausto 
Zarlatti, an Italian en- 
gineer, hax aroused the 
interest of railway offi- 
cials in his country with 
his scheme for driving 
locomotives by com- 
pressed air. The com- 
pressor is carried on the 
tender, and is operated 
aor arate al 8 
compressed air 
ton" the balers "then 
pumped into the cylin- 
ders. ‘This scheme, it is 
‘said, would effect  tre- 
‘mendous saving, 


A Remedy for Blood Poison 


R. HUGH YOUNG, director of the 
James Buchanan Brady Institute at 
Johns Hopkins University, recently an- 
nounced the development of a remedy for 
blood poisoning, said to have proved 
successful in the treatment of several 
patients who were at the point of death. 
‘The treatment, which was developed by 
Doetor Young and Miss Justine Hill, in- 
volves the injection into the veins of a 
preparation known as mercurochrome- 
220, composed of mercury and a dye prod- 
uct, or of gentian violet, a well known dye. 
Immediately after treatment the body 
of the patient assumes the color of the dye; 
then his rapid recovery begins. 


The Ma Jong Itch 


[F YOU play ma jong, you may be ex- 
posed to the newest disease ‘ma jong 
itch.” It resembles ivy poisoning, and is 
contracted, physicians say, from touching 
the boxes’ and trays, finished with a 
lacquer, in which is a highly poisonous 
‘extract of a plant called Rus verniz. 
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An Oxygen Treatment for Bronchitis 


‘To test the life-saving and pain-relieving poyers of oxygen in 
the treatment of respiratory dicases, pesbgblarly bypiphits 
txperiments with hermes” sepled whos 

tating onveen acting fongeedlin Gls Hat Ln 
Hopeppaland.. PR this eehigh room patights arghcepyffor ve 
dein) an atipenbere cftaining frompto to Gogg cent of 

OMe the augonct present i ocdinrPaie 
ats are Jepdtersta have fperienced relief from 
d pain staert thei lifes, and to have shown 
m after the treatment 


oxygen) or 
"The foat 


New Explosive and 


Fertilizer Found 


Cheaper ammonia, cheaper nitrogen fertilizer, and therefore 
cheaper food are promised in the announcement of the die 
covery of a new chemical process for permanently uniting 
hydrogen and nitrogen atoms in the aie to yield 14 per cent 
ammonia. The new process was perfected at the Fixed 
Nitrogen Research Laboratory of the United States Depart- 
ment of Agriculture, Washington, D. C., under the direction 
of Dr. Alfred T, Larsot 


United States government with an explonive twice as effective 
‘as that discovered by the Germans just before the world war. 


Eggs 40 Million Years Old 


Prof. H.W. Nichols, assistant curator of geology 
at the Field Museum, Chicago, is shown below 
‘exhibiting fossil eggs believed to be. 40,000,000 
years old, found in the “bad lands" of South 
Dakota and recently received by the museum, 
‘They have been identified as eggs laid by a pre- 
historic bird similar to the duck, and are be 
lieved to be among the oldest traces of animal 
life yet found. 


Measures Heat of the Distant Stars 


Accurate measurement of the heat of the most distant stars in 
the heavens has been achieved by Dr. W. W. Coblentz, of the 
United States Bureau of Standards, who is shown above 
with the measuring instrument he has perfected. This i 

Strument is so delicate that it is responsive to the heat of a 
candle 50 miles away. It transforms the heat of starlight 
into electric current measured in 10 billionths of an ampere. 
‘Star heat was found to vary from 3000 to 10,000 degrees. 


a on Shops Adopt “Noiseless” Phonographs 


LTHOUGH designed ygiswetily fo end 
confusion of souyd“in phonofraph- 

record sh newly iavented 

talking ig ia) une 


apartment” by 
isten to 


Engine Cylinders 


‘10 MEET the need for adequate 
lubrication of auto engine cylinders 
‘an automatic device that gives t 


ers 
invented. 


A reservoir, mounged of 
the hood, supplieghe 


‘enol intake 
ipbunt to He in 
Tied by adjuktment of a valve 


The 


it, one can 
rd without a sound being 


Automatic Lubrication for 


condition, bathing eylinder 
iatons, piston rings, and valves at 
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Reyolving Wood Trimmer 
‘rated by Hand 
To 
tear the toughest wood, 
will leave a perfectly 


this setting. 
3 circular blade is used to produce a 
shearing cut, and is revolved by pulling a 
hand lever, which acts on the blade 
through gearing 


Glue Made from Garlic 


A NEW raw material (Of the manu- 
facture of a strong Adhesive is re 
ported to have bepn discotred in garlic, 
which when subjfpta@ to boiling and 

‘substance 


Frond bing — 


Pneumatic Auto Wheel 
bs Road Shocks 


mobile wheel developed i 
‘These adv 

“double 
over-sized 
tend into 
cufp makes it possible to 
ube with a 4é-inch 


of astand- 
ardcover. Be- 
tween these 
outer edges and 
flat central por- 
tion next to the 
hub the halves 
form a second 
tube space with 
a yolume co 
siderably great 
er than that 
found in the ordinary inner tube. 
Six small sleeves are Vulcanized in the 
inner tubes at six equidistant points. 
‘Through these pass the bolts that hold 
the halves of the wheel together, The 
halves are separated by a bit more than 
‘The greatly increased air capacity ob- 
viously augments the shock absorption of 
the wheel. ‘The enormous air ci 
tthe tire permits use of an inne 
‘walls so thick aa greatly to reduce the risk 
of punctures and blowouts, 


Sanitary Wash-Basin 
for All Hands 


COMPACT and sanitary ywas 
A basin, designed to accomnfpdate 
hree oF ons At ongelme, J the 
invpaftio Schlegiind, off Mil- 
waite, Wis. The ater fa dafiveres in w 
Aiat}ng shower frpm)a donsfal fougtain, 
upon fhe top of whitbAs a liquid soag{con- 
tajngfmith tolar gutlets 


New Plumb-Bob Designed 
for Quick Adjustment 
ORE useful in many ways ghan the 

ordinary plumb-bob is 


strument that, permits instam 
justment of the lengjh of 


i aecomplighed] by 
mulled. caff Gs 
lamp fat hole. gh 

asp) a reel and springs 


Aamp 2 
‘Y\hin unwigh oF fie the bob. 

\\ braftied linen cord suspends the de- 
yige'Trom the hand or from a tripod head, 
; i obviating the 
annoyance of 
broken, — tan- 
sled, or knotted 
cords. A hole 
in the hard steel 
point permits 
its easy removal 
for protection 
when not in use, 

‘The bob is 
designed partic- 
ularly for use 
in surveying 
work that re- 
quires many 
set-ups. These 
‘consumea great 
deal of the surveyor's time when the usual 
Jong adjustments are required. In any’ 
ort of construction work, too, the new 
device is said to be a valuable saver 
of time, 


‘The new plumb bob, 
showing ditment cap 


One-Foot Control for Ford 
Brake and Clutch 


A QNELEGGED man can drive a 
Ford car aswell as his two-legged 


brother, it is claimed, with a ney clutch 
control ‘attached t . Tt 
consists of a ‘that 
presses aga) in the 
brake teh is 
placed r the driver 


mt 
se init be welcomed by all 
dr for it frequently happens 


iriver presses his clutch pedal too 
{af thus throwing the elutek 


‘The result, very 
‘wear on the brake bands. 


sr attachment for brake pedal 


NLY 14 foot longs.the world'g Atmy 
observation bgfloon jp’Said actually 
oluerver “aol jn gbrfect 

safety and to a congdétghle altitdle. It 
is shown above dwus 


d by comparison! 


Standing Crops Measured 
by Auto Meters 
JRE ees caconel ye 


hopes to oe 
ever elo 


aah ‘There is a meter for 

aah as wheat, corn, oats, cot~ 

‘The instrument is operated 

e speedometer gearing of the car. 

fere are 12 crop meters and a speedom- 
eter that registers the total mileage. 

Each crop meter, controlled by a button 
plugged in by the operator, records in 
linear feet the measurement of the field 
being passed. 

‘At the beginning of a wheat field, for 
‘example, the wheat button is thrown in. 
At the next field, another button is thrown 
in, causing the ‘wheat meter to stop reg- 


‘The totals for all fields should check 
with the total speedometer mileage. 


fh & prainayf army air service dirig- 
le 

proms fying box is the in- 
vetition of AFRoy Knal 

Angeles, the man shown in eivilian clothes, 


| Removable Window Sashes 


(to Lighten Housework 

("ENING the windows for ventilation 
without creating unhealthful drafts 

and without permitting rain to enter, is 

said to have become possible by means of 

wy invented removable window 

Both sash 


note 
bat io agian to Bg 
ine ph 
aie and xyes 
Segohg wlaehn ts mle nator 
‘Thif feature also makes it possil le to con- 
vert a bedroom virtually into a sleeping- 
porch, with a minimum of trouble to the 
Pecupants 
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Move Two-Million-Pound Testing Machine 


(OVING this 2,300,000-pound bersome J thegwgld. It will be taker 
Michine quarter of mile yiiotaue pieced rong hdl basement ofthe West 
about three monthy’ work poke Uniged Builhinglo thcaffstral Building, half 
‘States Bureau of Standarc Washifg-y dozen ngfn doing Qe work. 
ton, D.C, t | ‘The lige front @linder of the machine, 

‘The machine, ong/for testing Rructuval weighin 22 tons presents the most im- 
eat Tobe CHF most cum- pressive task. It Will have to be elevated 


steel beams, is 


tediously to a height sufficient to place it 
‘upon an especially constructed trailer, 
hauled by a powerful truck 


IN AN unsuccessful attempt to solidity 
helium, Prot- Kamerlingh Onnes, of the 

versity of Leyden, Holland, attained 
‘ | ieemeene weckel segvones to oes 
\ | solute zero—about 458° F. below zero, 


NE youn woman, at an electric con- 
board recently operated for 


I hours a new $3,000,000 filtration 


\ Woman Operates Mammoth Filtration Plant 


mifnto, Cap. 


A Pocket Adding Machine 
4 for Quick Accounting 


POCKET accounting machine of 
lot leutn ont ic ek 
lata oe aad suberech ov wealy. 
‘The device "holds eight colpey of 
numbers from 1 to 9. Oppofite 
Cities movable ial band thar 
centinnaly over slice. ack end ka 
Serforstons that fll opine. the 
Bish necsean 
Tditign is afugpishA bp Inserting a 
wooden nciL jn the band per- 


es tKepottom of the column, 

two Himbers in this manner 

signal to appear in the totals 
tom. When this signal is 

own, the total is registered auto- 

ally. 

Since the machine has eight columns, 


its capacity is $999,999.99, 


‘Adding with the new pocket machine 


plant constructed to supply 48,000,000 
lowe of /puref water daily to Suera- 

Jaimed that she, oF 

any other one per 


Machine Embosses without 


XA. Heat, Glue, gr In! 
'FFECTIVE embogping canfbe decom- 
plished by gny }, it fs faimed, 

with’ this, recdptly’ patted Aachine, 
which reqfires fo is ik, or glue and 
ee: o have Ad {Si ted parts. 


updh the type bars 
ieof of cardboard, together with 
Xrecaiy jrepared paper, is inserted. A 


ips Laver pushed down, accomplishing 

z- By using colored paper, 
CGBiored'p printing will appear embossed on 
“fhe eard, 


could operate 
the plant continu 
ously unassisted, 90 
simplified are th 
controls of the 
plant's extensiv 
Mise Althea Far- 
is the young wo: 
man who operated 
the plant following 
its dedication by 
President Coolidge 
who set ite ma. 
chinery ahum by 
touching a button 
8000 miles awa; 


A 5000-Mile Stage Line 


OURNEYING from coast to coast by 

‘motor stage soon may be possible if 
plans for a 5000-mile stage line from New 
York City to Los Angeles, Calif., and up 
the Pacific Coast to Portland, Ore., are 
carried to completion. The trip, lasting 
26 nights and 26 days, would be made in 
luxurious touring coaches earrying eight 
passengers beside the driver. 

‘The cost of the trip, exclusive of meals 
and lodging en route, would be $176. 


Cootral board 


jectric Motor Sharpens 
Lawnmowers Quickly 


ZANY make of tawnmower can be 
sharpened quickly and thoroughly, 
it is claimed, in a simple new mechanical 
sharpener driven by a one-quarter-horse- 
power electric motor. It is necessary only 
to remove one wheel of the mower andto 

h pulley whjeh 


> edb iceediony 
‘@ gasoline engin 

owdered emery dust or earborundum is 
placed on a piece of thin cardboard about 


nd a paste is formed by 
the use ofa little machine oil. 

‘Tho. revolving blades are allowed to 
draw in the compound. by passing the 
feardbourd from left to right. This com= 
pound on the cutter blades as they meet 


the cutter bar serves to sharpen oth at 
the same time, 

‘This process makes it unnecessary to 
remove the roller, cutter bar, or handle 
of the mower in’ order to sharpen the 
Bladen, 

iki, Fie ee iol aia 
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EACH of the four wheels of this wntfie 
‘and powerful 

part in driving, 
‘The results claimed. 
are greater power, 


is Turbine Power Plant 


ear hi 
and 4s 


iy, and mobility. 


uns Automatically 


adjusted, and stop) 
thing Cae 
astopighine p 
4 a the 

rator with a capacity of fi 
‘The-ogly: help from human beings is occa- 
siohgl inspection, lubrication, and regula- 
tiotf of the governor mechanism. 

‘The turbine starts when sufficient water 
arrives and shuts down when the flow 
falls below an efficient limit. 


horsepower. 


steering sys 
aid, in its own 


Illuminated Mirror Will 
: Make Shaving Easier 


STMENT of the shaving mirror 
to reflect adequate light on the face 


so tit it illumt= 
lower part of 


id 
nates only 
protects the eyes from glare. 
warms the surface of the mirror slightly 
and thereby prevents condensation of 
‘steam from the basin or bath, with conse 


quent blurring of the mirror. 
‘A battery supplies the current, permit- 
ting the mirror to be placed wherever 


Making Paper Fireproof 
PAPER can be made freproot by satu- 
rating it with the following solution: 
Ammoniunl sulphate, 8 parts. 
Borie acid, 3 parts. 


Small Jack Lifts Huge Trucks 


SMALL jack, weighing about 100 pounds, ch permits: 
rs | 


ntrolled 
operated 
fice raise the 


’ =] 
SAFETY FIRST 
KEEP OFF 
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HugeEngine- 
Model 


HE largest oil- 

engined pas- 
senger vessel in 
the world, a twin- 
screw craft of more 
than 20,000 tons 
displacement now 
under construction 
in a British shi 
yard, was made 
possible by two 
years of ex 


Whistle $ounds a Warning 


Rent, culminating “when Gas Runs Low 
successful 


opera- A BOUT 15 miles before the gas-tank 
ion of the huge runs dry, a clear, sharp whistle warns 
single-cylinder the driver of a car equipped with the 
model engine, newly invented gasoline alarm syym, 
shown at the left. shown in the broken-away viewMbove. 
The principle When the gasoline gets low, the{whistle 
that made it pos- blows intermittently; and thon thd en- 
sible to produce gine is running on the fipal filling of the 
sufficient power gasoline tank, it bjbwe edhgetfoun 
Within thagfhaif' pe Wadbhg from the 1 
der was that of in- gas-tank toffhe vaotum Cani} is a secon- 
creasing the cylin- 
der size and pro- t 
ducing power with 
each stroke. Pre- 
is types of oil 
engines were 
single-acting. 
Two monster 
engines to be 


with a single cylin- 
dary pipe Iipding fron) a whiftle near the 

driver ghd dxtapding#® about three inches, 

from slp bottgn of the main pipe. | 


Whef_the“gasoline level falls below 
three niches, air is drawn through the 
secondary pipe to prevent a vacuum in 
the gas-tank. This air, entering at the 
whistle, sounds it, 


stalled in the erat AUTOMORILE accidents now are a major 
now cause of death, showing a rate of 15 every 
' 100,000 persons, according to the records 


for 1923, 


SHORT lees of pie, specialty constructed utes and a 
Ford exhaust manjigt cook the wayside meqs of J.D. 
Jacinon/ol CandlgwAeG, shown ove inresions 
ove. = 

pipe woth an elbows welled to t) 
other pigp leada up pom thefelbor ty sleeve, ifto which is 
smaller ibe. Tip cootlapA fe a double 
f intowhieh the small@t pipe fits. 

fold thus is direeted against the inner bottom of the vesels. 


Pre-Heating Manifold for 
Quick Auto Starting 


ITH the first cylin 
continuoy 


oughly transform- 
ing the spray flung 


claimed, i 
which 
Be 


tion of the choker while warming up the 
engine, the danger of flooded cylinders, 
‘wet plugs, and diluted lubricating 

climinated, 


claimed. The attach- 


The World’s Gi 


reatest Water Wheel 


ment is easily installed, no change in the “TIE World's largest and most powerful 1760 tons and revolving 107 times a 
required. From wdroelectric unit, a giant Thelraulig_amimute ses 3990 publoftert gl water a 

‘of gasoline is turbine generating 70,000 hotsgpo seconge with jcienéy gfmed to be 

fits us went into action recently at ANi moyf aban 93 fer cont. #Exactly this 

= Fal quisg of wafhr was iy the seven 

7 ‘mammoth 000-horsepoyr units t\ft it replaced, #0 


unit, weighing its efficiency Is precise 


Old Auto Engine Lights Village 
TWEEN his automobile became too dilapidated for pubic 
appearance, A. F. Haas, of Prairie Home, Npb., used 


steel frame and keying it there to a drive pulley to the generator. 
Engine and generator rest on concrete supports. A. strap- 
iron frame surmounts the engine and supports the fuel tank. 


Sugar Cane Harvested by Machine 


TUGAR cane, whigh has beep cut ty: hand forenturies, now 
is harvested by fhis huge fnotorjfed mathig that does the 
rofl Jy 2 hifizontal circular 

by series of hooks 


cnives, where fs ent away 


imped into a trailer at the rear. 


raed = Poet 


‘The homemade lighting plant, showing auto engine and generator 


< 


omotiye Pulls Eerf Persons 


FOUR-FOOT locomotive shel AE pee er 
Oy 
it id to 


Down to the minutest detail, it is said 
ive in the worl to be a miniature of the fullsized loco 
capable of pulling an adult, 


motive 


Radio Set Detects 
on Power Lin 
SING a portable radi 
a loop aerial, trouble 
light and power systems now 
can detect infallibl} an, 
Jators or electrica} teakcayajon 
ines, 


with post 
the ttoubyl car or clifubing-foles. 
detectiily apparatus is the 
facoyery of (George W. Harnmill, sup 
intenflent Arkansas Vall 


lines of the Southern 
r Company. Tt is said 

the hazard of climbing poles to 

tension wires, and to require fewer 


aE. = =) 
‘The two sode-fountain containers st the lef 
equipped with the new dapencing valves 


New Dispensing Valve for 
— Soda Fountain 


HE annoyance of dripping faucets 

and the overflowing 
soda fountain has been 
‘a predetermined quantity 
such as soda and 
drawn. Just 


‘or wherever liquids are 
small quantities. 

yw of liquids is controlled by a 
le that opens and closes valves s0 
an exact quantity will flow into the 
valve cup. 


Editor will be glad to supply, 
Teaco settee eae 
addresses of manufacturers of devices 
mentioned in this issue of POPULAR 
‘SCIENCE MONTHLY. 


Nail-Pulling Made Easy 


'0 SAVE the lumber lost by"splitting 
when temporary structures age being 
torn down, and the time loge in}pulling 


recalcitrant nails, these m 
have been invented| 
Before the pail if drivers, Fone 
collars, is si it, papvertb it 
fromm gnterfhig the w9éd hiuite Bl the way, 
Tihutly hi clawean be slipped under 
the nifl head/removing the nul easily. 

I imed that from 30 to 60 per 
conf At the time heretofore required for 


dismantling scaffolding can be saved by 
‘use of this invention, 


Solid Tires Cushioned 
by Perforations 


RESILIENCY in the solid type of tire 
required by trucks and other 
motor vehicles is said to 


‘The new solid tire, showing perforations 
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Barling Bomber, World’s Greatest Plane, Soon May Be Surpassed 


WHEE, the coming summer see new 
records in the conquest of the 
surpassing even the amazing feats of 
plane construction and operation of a 
year ago? 

‘The giant bomber shown above, de- 
signed by Walter H. Barling and sue 


Manifold Inlet Valve Is 

Feyoelines to Save G: 

IpDureeiso a tie 
manifold in front of the but 

valve of the carb 

saver—an inlet v 

fffect unusual economy 

Te attached to 


warmup, thg heat cf ‘a therm: 


pen gradually. The 
gine, the leaner will be the mixture 
fing the carburetor. 

‘The attachment can be installed in a 
few minutes, and is claimed not to de- 
crease the power from the engine. It is 
easily adjustable, 


fully tested at MeCook Field, Dayton, With a wing spread of 120 feet, this 
Ohio, last summer, still retains its place as giant is said to be capable of carrying 
the largest airplane in the world. Yet the enough explosives to wreck any modern 
United States Army Air Service is re city. Ita fuselage is 55 foot long and 10 
ported to have planned the construction feet’ in diameter. Driven by six 450~ 


‘of other planes of similar type, but still 
larger! 


horsepower Liberty engines, it is designed 
to fly at not less than 90 miles an hour. 


All-Season Door Contains 
Interchangeable Panels 


‘This operation is said to require 
loss than half a minute. 


A wide variety of panels is available, 
providing an all-season combination door. 
No planning nor fitting of panels is re- 
quired. 


Three Wire Legs Safeguard 
A Creeping Baby 


fe 
ae 

bre  saphort 
= Fad te ifs 


Advise Diet of Sea of Sea Fish to 
Prevent Goiter 


GROWING girls should eat son fish 
fand shell fish, particularly oysters, 
clams, and lobsters, several times a week, 
advises the United States Fisheries 
these foods have a high 
ine, useful in_preventing 
foiter, to which girls are susceptible. 
Medical science says that goiter is 
caused by the failure of the thyroid gland 
in the neck to function, because the body 
ig not receiving sufficient iodine. Epi- 
demics of goiter usually are traced to in- 
sufficiency’ of iodine in drinking water. 
For this reason many communities have 
added iodine to their water supplies. 
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Labor-Saving Inventions for 


Ce ai 
ULAR SCIENCE | MONTHLY / 


the Weil. Equipped Household 


ith gnagnet- 
dy 


Fido the 
7 


Neng, fOkcls Patated Jaay 
te cArnjed owe ig thet 
pocket jor on a keyetng 
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Ps 


se 


Locomotive on Ruppers 
HEN engineers fougtT a 
recently to tppnapodenmall ra 
ive tee 


locomotive many/ miles 0 
Canadian pratrigytte lock 
cept help ffom horses to make the 


World’s Largest Insulator 
Weighs 506 Pounds 


LE latest high point in the steadily 
increasing dimensions of electric in- 
sulators is the giant picturogMgelow, which 
weighs 506 poun Tt will be 
into the 


‘ent Yo withstand a pressure 
i ots in dry weather and from 

300,000 volts in wet weather. 
¢ of the chief problems encountered 
transmitting high-tension current has 
n to develop insulators capable of 
withstanding high voltages. ‘This huge in- 
nulator represents a recent development, 


‘This plant ineulator is 10 feet high 


ly Horsepower 


iroad over 


Hanled 


jourh for were was no 1: 
‘whigpAt could transport itself. 

1¢eMiking was placed on rugged, 

specially built runners and dragged the 
distance by 12 horses. 


Hinged Spikes Form Stops 
“for Garage Dee 


TO, PREVENT open 
fing inward 


ra oa 


i ee 
Toosely to the 
}. When the door is 
dragged along the 
nyfance. But any motion of 
inward drives the point of the 
‘into the floor, preventing the door 
from swinging. 

When not in use, the stop fits into a 
door socket, yet it is easily accessible 
when the driver wishes to enter the 
garage. 


Fishes Heed Noon Whistle 


DDITIONAL evidence that fishes 

are able to hear has been produced 
by a German scientist. He fed blind fishes 
to a musical accompaniment. After the 
sixth day of this treatment, the fishes 
always came up to the surface when the 
whistle blew. Once learned, the trick was 
never forgotten, the fishes always appear- 
ing on time during the 30-day test. 


Inexpensive Razop Strop 
Made of gee! 


RAZOR strop pfde of a thin band 
‘of steel, is becofning popular in Eng 

land, where it recen| placed on the 
market. It ofgnot be 

as ean the fh 

inary legehey \ 

strop, afi is 

said to fe in- 


expeysifin 


itu 
ust be, 


bie results, 
whip are said 
type fully 
equ to those 

fained with 
the ordinary 
strop. The 
method of 
stropping the 
razor blade 
with the new 
device is un- 
changed from 


the old way, The steel rasor strop 


Mone than 25,000 birds were banded 


Small Eye-Shades Clipped 
‘0 Rims of Glasses 


ape 
intone eyesbade tant preid 
the forehead 

Stang sf ig 
cae Bry ed 
ot te ay or 


head byAin ol 


uy new shades are designed ee 
for use in reading or other clove 
jt 


ee 


yk, to protect the eyes from glare, 
isvelear that the smaller ahades are leas 
clumsy than were the large ones, 


welers’ Wardrobe Trunk 
Folds into Small Space 


EIGHING only/30) pougds and 
folding to maze thatfean Wp carried 
ympact 
ill hold 


like sujjensdy a fremarifpbly 
weardroMtrunk tf travers 
fig wonan’s garmedfs or fdr men’s suits, 

Wes aS Spenedfiallwa}, placed upon 
* drain packed Wr used asa wardrobe. 


Cellaneous 
Small atiles 


Also it will open fully, the bottom and 
tides making a continuous, flat surface. 
At the bottom is a compartment for mis- 
cellaneous small articles. It is equipped 
with a cover that is said to make it dust- 
proof and waterproof, 


New Head Phones for Radio 
Hang on the Ears 
QIATING the aznoyfe eaaband 


te a ay Semel 
newly invented phat tha gif on the 
ears should fing&avor} parfichlérly with 
oiffubet the usual 


fess 
=e gee It cannot press 


unconfortably nor be made 
in headband, 


ls from 15 to 20 per cent. 
fication is sald to result from an 
feushion formed between the ear and t 
diaphragm by the 1 construction 
of the phone. 


How the head phone hangs on the war 
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{Gearless Auto Is Driven by Compressed Air 


GASOLINE automobile without 
radiator, clutch, transmission, drive 

shaft, or universal Joint, has 

vented by H. R. Spangler, of 

Golo. The ears prope by som 


air to return to the air cylinders, forcing 
the pistons into action and thus serving 
fas a self-starter for the gus engine. In 
this manner the engine is said to maintain 
1 50-pound pressure. 

The only speed control is a lever on the 
steering wheel that governs the amount 
of air passing through » small pipe from 
the compressors to an air engine on the 
rear axle that drives the wheels. 


Cane Holds Baby Carriage 


‘engine. In half a 


COLLAPSIBLE baby-carrigge at- 

| tachment a awiicingaftck Ay 

bog Wevisgd by ai inyfongive Londo 

| Feng The Wheeled cyfriafe 14 fastougl 
td stick byltwo thydabagreya. 


food tnt, 


niowin Use If tan be fg 


Ink Cartridges to Insure a 
{ Full Fountain Pen 
Bx fountain pens have thwg 


many a plan and e 


fan hour. Perhaps this. 
cartridges was the fruit 


sites 
hers 


hhas been inserted in the pen tightens it. 


Charcoal Gas Drives Auto 


AX AUTOMOBILE propelied by ens 
generated from the combustion of 
charcoal was tested recently in Lyons, 
France, before government officials and 
technical experts. The machine is re- 
ported to have traveled 60 miles on 33 
pounds of charcoal costing 25 cents, or 
fone fourth the cost of gasoline. ‘The 
charcoal gas is generated in a furnace 
‘compartment. 
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“Rubber Heart Beats in Lifelike Mc 


MODEL cow of lifgeattt wity 
FA side cu away 4ePreveal iyernal 
organs acigXa_ circulatory ox 
structad_of Yhin ryther, throug which 
blood” ran, vas a featur) of w rebénte. 
hibit by thy United sigkes Depattmen 
of Agrigutfire. A rubber heart, actuat 


by an air pump, simulated the pulsations 
of the actual circulatory system, 


Projector Shows Pictur 
in Three Dimensiond” 


HE spectral effect of this fs 


duced on the wall Ix lifelike 
form, is the achjeverndht three 
joently 


al. 
cope galyeghree dimensions, but it was 
Hota prdjectpr. ‘This new invention is 
re depth or perspective and 
he use of a screen, 
Jc illustration reveals how startlingly 
ate is this projection. Each wrinkle 
and vein are clearly visibie on the hand, 
which has been greatly enlarged by the 
projector in reproduction. 


Projecting a hand In lifelike dimensions 


om Cow 


carries to the udder, where they are built 


Offers Plan to Forecast 
and Chart Earthquakes 


EARTHQUAKES will be throcast ax 
accurately as storms ng 


Major William Bowie, ot 1 
States Coast and  \edetic™ S 
achieves the reaplts he Pxpects fog 


ee 
Aor 
poy | 
gag 
Ee a 
Pape ares 
station. /] The photograph shows him 
=o fog 
dicted minor quake. 


Discovery of a fluid that, when in- 
jected into the blood, strengthens 
the white corpuscles against disease, is 
claimed by Dr. Burr Ferguson, of the 
United States Health Department. The 
fluid, he says, is based on salicylate of 
mercury. 


Four-Inch African Locust 
Feeds on Mice 


F YOUR cw match for the house 
Ted mic, you might ty & locust, Of 
course an ordinary field locust would not 
do, but the species shown above, four 
iches long, would. 
‘This African insect, eaught while feed- 
upon a mouse, was killed and, with 
is victim still in his clutch, was taken to 
the South igton Museum, London. 
‘The species is said to be the only insect 
that feeds on four-footed animals, 


Mammoth Lens Made for 
Movies of Mars 


OTION-PICTURES of the planet 
‘Mars will be taken this summer, if 
the plans of Dr. David Todd, of Amherst 


College, mature. In Augugt, whep the 
feat will be attempted, 
nearer the earth than it hast 
years, and nea 
the next 500 


bye ete 
Bom 
qa as 
eee 


é negative to be obtained, even after 
three enlargements, probably willbe 
about the width of a dime, With good 
fortune, it might be wide as a quarter, 


World’ largest reflecting telescope lene 


A Creature Four Hundred 
Million Years Old 


UR hundred million years ago, 
time so hoary that only the oldest 
rocks bear any record of it, this eurious, 
Tong - extinet 
creature, 1 tril- 
obite, was one 
of the highest 
forms of life our 
earth boasted. 
This speci- 
‘men, now in the 


Field Yuse 
of Nowa! 
togy, Phicaffo, 

gdh ew of. wifes 
, since P aleaffoic 
‘up, tp top half 

mower hf the rear 


Deny Increase in Insanity 


HAT alcoholic insanity has increased 

since prohibition is emphatically de- 
nied in a bulletin of the National Com- 
mittee for Mental Hygiene, which states 
‘that as compared with 1919, the year 1922 
shows a decrease in mental eases from 
this cause, 

Data from 100 hospitals for mental dis- 
‘ease showed that of 35,000 cases in 1922, 
Jess than four per cent’ were the result of 
aleoholism, the report says, 


The World's Tallest Cabbage 


HE treclike vegpetie_ pict be- 
tip nif Bove 
i - grogn, Tt @ ap- 
vet fri piven 

hich 
ant hetfom the taf ot 


egast. If this effort is 
(be 
Cathd tuPkeyJwhtth is of Mexican origin. 
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TINY electric suction pump is the 
latest scientific weapon agaipst 
scourge of diphtherip. It ig, 
reduced the Crate off this di 
from 3535 pet athtto 10 ferent at 
Kingston €enuy/ Hospityd Bi 
N. Y., the fi yution to adopt it. 
‘The life, year-old Muriel Carlson, 
of Brooklyn, was saved recently by its 
prompt use, " Her throat was nearly closed 


jew insifument was set to work. 
the pump loosened th 
and within a few min- 
 preathing tube could be 


insePtwe 
‘The pump, the invention of Dr. H, L. 
Lynah, of New York City, is expected to 
save the lives of many thousands annually 
throughout the country. 


The Strongest Crate Made 
with the Least Lumber 


TT HREE common styles of erate brace 
ing were subjected to rigorous tests 
recently by the Forest Products Labora- 
tory of the United States Forest Service, 
at Madison, Wis. 


A combination of diagonal and prallel 
bracing was found to be desirable only in 
packing certain rigid contents, 


New Turkey May Add Zest 
to Thanksgiving 


LAVOR of the nation’ 
turkey may be imp 
ments undertaken by 


tly ha 
a lonplyislant off the Georgia 
suctéseful, attempts 

reed it with our domes 


ie otelifted turkey takes its name 

“eyes” sprinkled over its gor- 

Few feathered crea~ 

beauty of plumage. 

Its back is blue tipped with red, and its 

wing coverts, legs, and feet are'a hand- 
some red. 

The bird is shy, but prefers the open to 
the woods. It is about the size of our own 
turkey, and the meat is ssid to be unusu- 
ally tender and savory. 
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as far us auto head- 
is directed forward 
Lge to 
If also. 


ud be 
Deki” casting? a 
the Peact position 
extreme edge, 
Moreover, it creates s/ safety zone of 


Aluminum Tripod Gives 
Cushioning Suppért 


VAS PNEUMATYC ‘ulfojn Wife a sup- 
porting posff moves} up Smidow 

on an alr cushjod ps an ybusuallimp Ayre 

‘ment in gts dpm af-aldnityyam- 

cra tring. The Hreumatigicushion per- 

mits adjustments ith one hand without 
or fretiog 

(7 hen clojed, th tripod is 24 inches 


ong and six‘nches it diameter. It can be 
Thto a suitease. It has a large, de- 
able head, bracing any size or make of 


fo approaching drivers 
‘may pass. Their near 
‘the center of this zone, 
spare. 
hed close to the front 
ide of the left running- 
board. ‘Thus the driver always ean de- 
termine, by leaning over slightly, whether 
it Is burning. The red light substitutes 
for the tail light if the latter goes out. 
Hot Plugs Aid Starting 
NE reason why an automobile engine 
is more apt to balk when starting 
than after a period of continuous running 
has been determined by Dr. F. B. Silsbee, 
of the United States Bureau of Standards 
for the National Committee for Aeronau 
tics. He has found that the ignition 
spark will pass more readily when one or 
both of the electrodes are heated to red 
This effect is stated tobe indepen- 
dent of the temperature of the gasoline 
mixture. 


Spark plugs that make the electrodes 
run hot therefore are the most efficient 


Illuminated Display /Shows 
Secrets pf Radio 


T'rehet rao cite was repestued 
stidagy ns nove Muminaed pay 
Saree nto en 


‘The circuit was shoy 
diagram and pictorl rep! 
apparatus being yfMicated b; 
parencies ang, thf currents in 


Gireuitg by 
While al 
photgerapl 


heir positions, in the 
of the model the various 


the acfioh~of the currents at various 


stagye-BI the operation of the circuit, 
‘TheAlisplay was designed and built by 
witlidm J. Schnell and W. H, Farr, 


Cigarette Box and Stand 


HANDY cigarette pox of} figured 
wood is constructed pimysuch way 

as to open in the fyrm of Jn X. 

stand when 

pressure is ap- 

plied to i 


ae 
Be Scice | 


is eapecially 


vaped 


ciggfette stand 
for the small 
tabl 


Motorized Platform Replaces Switch Engine 


HE costly use of a large locomotive 
and from two to four men to shunt a 
few empty box ears has been a source of 


famine in Germany finale 
suey, | 
See ny 


igh 
74 


Jearrioa the batthry, two 
parate motor for the 
‘the rope, and footboards 


from which the driver directs operations. 
tan makes it possible for the 
y, from a stationary position, to 

and to turn them on a turn 
{urn a ear, one end is connected 


he rope. 


amp®e-hours for three hours. ‘The plat. 
form ean move a loaded car or several 
empties. Its maximum speed is about 
five miles an hour. 


Fiber Needles Sharpened on 
the Phonggraph 


DER phonograph needles yp rapy be 

sharpened without remgfAt fo the 
tone arm through the U- fy 
Ingenious new = ince 
needles of this ty fay 
because of the -must be 


sharpened af 
records, thejneed {fr)removal heretofore 
hag been anftngoy: 
ith this ney sHfirpener the needle is 

fpphd into_sfe cutter and the lev 
presspd down once. A dust and shav’ 
hpwAlttached to the cutter catches t) 
Chips. 

‘Only a very small portion is cut at 
one trimming, so that one needle ean be 
uused to play many records. 


wrepared by the 
y and romance 

assages and stair- 
ways with false 
floors that 
plunged unsus- 
peeting vietims 
into the pit of 
death — these 
had nothing on 


arch villains of hist 
labyrinths with 


* 


gage trap 
bay. mth 

a Im fer ortye 
‘component Bt 
houghhold pats 
be the 


Rhee view of fery best 
howingdeath stairway —mouse-trapever 
invented, but 


undoubtedly it is one of the most intrieate 
It is arranged so that the mouse, after he 
hhas been lured into it, not only shuts and 
locks the door after’ him, but all inno- 
cently resets the trap for his brothers to 
follow him to his doom, 

‘The mouse enters the front door of the 
chamber and moves along a passageway 
in an attempt to reach the bait, which is 
guarded by a perforated metal container. 


2, Doce closes 


1. The mouse 
ater the trap 


the newest gia” 
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Check Signatures Transmitted by Telegraph 


ANDWRITING now is to be trang 
mitted by telegraph as a re 

service by the French Boat Qifice 

ment. Already French are*hor 

ing telegraphed checks, {ar ® perfe 


As he progresses, his weight on a movable 
platform automatically closes and locks 
the door of the entrance behind him, 
The only apparent exit is an opening at 
the rear of the passageway, leading to a 


oh Drowning Mouse Sets Trap for Others 
OKTURE dungoo 


Inder. To reach the openife the Mouse 
must climb over angpheraovable pat- 
form ‘tat’ poral, reopens the 


r, the door will 


eventually he must climb up the 
ladder. When he reaches the top, freedom 
apparently is in sight. At the far end of a 
level upper passage is a small opening 
through which shines the light of day 
He dashes along the passage, pushes his 
nose into the opening and—splash! He 
plunges headlong into the water of a sub- 
terranean well from which there is no 

The contact of his nose with the opening 
has sprung a trapdoor that has dropped 
him to his death. 

And in this last earthly act he has un- 
knowingly reset the trap, preparing the 
‘same fate for one of his companions. 


2. Clieabe ladder 


tgthe senfler's signature is 
trical ayer the wie 
llusteghon stfoyd the belinograph 
iphodivvers>rnion Wow" actually. isin 
Gszatiowtn many French poat offices 


Pictures Biblical Stories in 
Grotto of Rocks 
A 


HUGE grotto built by hand of every 

kind of stone,’ mineral, fossil, petri- 
fied substance, shell and coral to be found 
in the United States is thaexacting hobby 


A ot Wet Bend, 
the fi 
Bin MA Bespric 


ig the story of creation. 
Eden scene already is completed, and 
several others are well under way. ‘The 
builder estimates that from six to eight 
years will complete the undertaking. 
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L150 to 300 bushele“Ot 
an hour can be harvgst 
marble combination Weep 

and packer, according to i 
A. F. Ruff, of Rock Hill, 
loft, to be'raked into windrows. 


aller wagon, 

‘The inventor, shown in the picture 
holding one of his children, announces his 
willingness to help any interested farmer 
to build one, offering full instructions, 


light-framed 


Bumper Stops the Car that 
Strikes Pedestrian 


OTORISTS who strike pedestrians 
or other cars and escape before they 
are identified might drive more carefully 
in a city that required on all carga new 
Automatic bumper attach ni ted 


by E.R. Stump, of Seattle, Wisi and 
pictured below. 

‘Any sudden impact on pro- 
jects slightly ahead ‘ 
sant short gropits ring, 

t MH and reset the 
Mica@erg or an officer 


atiefstopping of the ear, it 
‘prefent particularly those 
which the victim is dragyed a 
rable distance. 

Seattle traffic officers who recently 
Memonstrated the device declared that if 
legislation could be passed compelling its 
use throughout the country it would be 
practically impossible for a motorist who 
strikes a pedestrian to escape. 


Short-eireuiting har ahead of bumper 


loshes Tied in a Second 
T\. by Pulling a Tab 
ONE pall on a metal tb tie 

galoshes snugly over the ’s 


‘shoes without the peed of buckles 


ef i 
bere: 
en ally designed teeth on each 


‘the opening. The principle is used 
widely known type of tobacco pouch, 
also on bags and dresses. 


Arrow Poison for Insects 
UBA root, which was used by the 
“Wild Men of Borneo” as an arrow 
poison, and is still used in the Malay 
States as a fish poison, is a most effective 
insecticide, according to recent experi 

ments in England. Experts hope by 
use to relieve the shortage of nicotine, the 

best insecticide known. 


Phone Wires Cross Lake 
on Pontoon Poles 


ACED with 

the problem 
of running a 
telephone line 
across a lake, 


the fire chi 
the Sagfiam 
Nosjgnal J Bor 
« oa 
deter 
aigiéulty. 

Setting the 
poles in the lake 
bottom failed, 
because the ice 
pulled them up. 
He then built 
log rafts, two 
every hundred yards, upon which the 
poles were erected and guyed with diag- 
fonal braces. Each raft is anchored with 
heavy stones and wires, 


K Elastic Belt Buckl 
RELIEVE the discomfort 


Ke ay lt, 
elastic metal 
Size and | 
ad 
coy ard Dedoubiepy Wn 
ly heargy meal. 


the 


Anchored raft and pole 
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\World’s Greatest Loudspeak 


\ormous voice of this, the world’s Ppudest 


installed at Oakland, Calif, is said 
«distance of four miles, and faintly fore 


utomatic Traffic Signal 
Has Bell and Lights 


y MEANS of an electrical 
timing device, a new traffic 
signal can be operated auto- 


matically, or as one 
of a number of sim- 
ilar signals oper 
from a cen} 


aldhepone® sige of 
fas ikewings, rofl and 
te, indicating ‘stop” 
‘A lobd gong rings af each 


wutomatic timer and the signal 
‘motor driven through worm 


Writing Aid for the Blind 


DOUBLE guide bar that runs along 
the side rails of a frame containing 
letter paper has been devised to aid blind 
persons to write letters with lins straight 
7 
fe hier of the yon Vanftotiows 
Towkr-atfp of the siting bar 
ro lish to life, peg 
feaah-Ade of ‘Ye feaue dropping into 
| Z corresponding hols 


Be Hear 


er Can 
i 


Engineer's Shovel “Rings 
Up” Weight of Coal 

NGINEER BILL DeCAMP, of the 
Bultmore & Ohio Railroad, has 


it posible for the furnace tengor (ging 
up every load of fuel i 


the handle of the 
shovel used by the locomotive fireman, as 
shown above. This counter is operated 
by the pressure of the weight of coal. 
‘Without the weight, the register does not 
operate, and: for this reason the shovel 
may be used for cleaning up without 
interfering with the coal record. 


Four Miles Away 


nd is 12 feet square and 36 


Electric Soldering-Iron the 
Size of a Pencil 


ENCIL-LIKE electric soldering- 

‘hon, only eight inches long, has been 
perfected to simplify home ’ soldering 
tasks, especially the fine work required in 
soldering radio connections. It is plugged 
into an electric-light socket. 

‘The iron, constructed entirely of metal, 
is fitted with a German silver tip that is 
said to assure a smooth, clean surface at 
all times. Eight feet of cord wire is pro- 
vided. 
handle by a 


prevents fra 
poi. 
a to, 
‘a plugeonnectidh holding a stand- 


ard electric-light bulb for resistance pur- 
poses. This feature offers the advantage 
of both heat and light without additional 
operating costs and permits the regulation 
of the heat 

‘Two interchangeable tips are provided, 
fone for course work, the other for fine 
work. ‘The lower third of the iron is flex- 
ible. ‘The handle never becomes hot, 
according tg the inventor, 
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Airplanesto‘Fly around the World 


27,000-mile flight around the world 

by four U. S. Army aviators—the 
most ambitious aeronautical adventure 
ever undertaken—will be in progress by 
the time this magazine is read, ‘Those in 
charge hope to accomplish the feat in 
about four months. 

Starting at Seattle, the expedition will 
skirt the coasts of Canada and Alaska, 
passing along the Aleutian Islands, 
From there it will hop to Asia, traversing 


Japan's possessions southward and coast 
ing the shores of China, French Indo- 
China, Siam, and Burma, ‘Thence the 
route will cross India, pass up the Persian 
Gulf and over Turkey and Europe to 
England. 

From England the fight will be to 
Labrador by way of Iceland and Green- 
land. ‘The last lap will be past Montreal 
‘and Quebec to New York, from there to 
Washington, and back to Seattle across 
country. 

‘The four planes, known as the Douglas 
World Cruisers, are entirely of American 
design and manufacture, Driven by 
Liberty motors, they travel at an aver- 
‘age speed of 105 miles and can make a 
non-stop flight of 2200 miles, 


ined 
Saat A She eh ion fe four pines 

ay designed forthe ti. Major F Ly Martin 
‘Greet Wot” commend the fight’ of 27,000 mulen 


Airplane Photographs Measure Crop Areas 
(i: wats kas caoen ‘onc phe 
‘intone 


htaken from "an 


from airplanes at 


iy 
7000 fea. By ms , 


wha 
suring 
areas in plotoghaphs, the actual area of 
each Golgtmetermined. 


ators and scientific workers and relating 
the story of the wide range of modern 
science and its influence on human life, 
Doubleday, Page and Co. 

Stories of Scientific Discovery, by D. B. 
Hammond. Biographies of a dozen great 
pioneers of science, ancient and modern, 
‘The Macmillan Company. a 

The New Decalogue of Science, by 
Albert Edward  Wiggam, A journey 
through the fields of modern science, 
particularly biology, psychology and an- 
thropology. The Bobbs-Merrill Company. 

Phonograph Construction, by E. M. 
Winterbourne. Detailed, easily under- 
stood instructions for the design and 
building of talking machines. ‘The Bruce 
Publishing Company. 

Automotive Trade Training, by Ray F. 
Kuns. A comprehensive | automobile 
handbook. Revised Edition. The Bruce 
Publishing Company. 
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Queen of Dirigibles Ready for U. S. 


HE monster ZR-2, the United States 
naval dirigible now rapidly nearing 


completion at Friedrichshafen, Germany, 
birthplace of the Zeppelin, is to be sailed 
home across the Atlantic, some time 
this spring, by a picked erew of 30 men, 
Tn every’ way this latest ‘aerial giant 
overshadows the now famous dirigible 

andoah, formerly the ZR-1 

t long and 190 feet high, 

with the 


ntrasting 

Z1- with that of the batt! 

the latest addition to 
line hattle fleet. 

324 feet —only 

is the world’s 


about two-thirds as long 
ightiest. airship, 

‘The ZR-8 was scheduled to take the air 
for its first engine tests during the early 
part of April 


MENANDOAR 
‘80 


o.oRADO 


Amundsen’s Polar Flight 
To Be for Norway 


WH the indefinite postponement of 
official “plans for the” transpolar 
flight of the United States navy dirigible 
Shenandoah, interest is centering in the 
spectacular’ attempt of Captain Roald 
‘Amundsen and his Norwegian expedition 
to reach the North Pole and to discover 
uncharted territory in the Aretie by air- 
plane during the coming summer. 

‘A recent report that Captain Amund- 
sen would recognize a claim by the United 
States to any new territory he might dis- 
cover was met by an emphatic denial in a 
statement by Arne Kildal, offical Nor- 
‘wegian press representative of the expedi- 
tion in America, 

“Captain Amundsen declares that he 
has in no way given his consent to any 
annexation of such for the benefit of the 
United States,” the statement says, “and 
‘that the possession of all the land that he 
ot his expedition may discover naturally 
‘will be taken in the name of his Majesty, 
the King of Norway.” 

‘The Amundsen expedition plans to 
start from Spitzbergen in June, to cross 
the polar regions, and return by way of 
Alaska. An American navy officer, Lieut. 
Ralph Eugene Davison, will be a member 
of the expedition. 


=e 5 Uncle Some presten battleship. the Colorado 


How Much Science Do You Know? 


INTHE. simplest, moat obvious, every-day happenings often lie hidden 
Tent fneie manila wly oot en 
‘cl soe apparently commonplace fact about the hidden 

fone af oonene chun tetonen a tinlown her te oben SOeny 
scientific . that will stimulate your mind, 
{ind win the respect of others 

Read the omen questiont below. “Annwer them to the best of your 
ability. "Then turn to page 143 and see how nearly you were right. 


rave on cee, 


1. Why do you feel more active on a cold, bright day than 
on a damp, cloudy one? 

2. How do we know that the regions around the North and 
South Poles once were warm? 

3. Why does silver turn black when exposed for a long time 
to ai 

4. Is there such a thing as invisible light? 

5. What physical changes are caused by fear? 

6. What causes a water mirage? 

7. What is the remnant of a third eye inside our brain? 

8. Why are white clothes cooler than black ones in the 

tropics 

How did scientists determine the earth's weight? 

What poison is so strong that a spoonful could kill 

every one on earth? 

11. How do gases, liquids, and solids differ? 

12: Are hunches usually right? 
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Spring Painting—Inside and Out 


has done any—probably 
to be the simplest wor 
world, In a way, that is correct. 


The 
‘mere act of dipping a brush into a can 
and covering a surface can be done in a 
more or less satisfactory manner by any 


fone after a little practice. But reat 
painting, that will provide protection, 
decoration, and a surface that won't peel, 
crack, blister, discolor, or otherwise show 
signs ‘of wear before its time—that is a 
different matter. 

Real painting depends almost entirely 
‘on using the right kind of paint, es, 


for the first, or priming, coat. the 
proper paint for a particular job#here is 
no reason why the ordinary juan or wo- 


thick — about as 
writing-paper—) 
proper protect 
tain the best materials, and that the 


‘obvious that to give 
your paint must con- 


various ingredients—pure raw linseed 
pure turpentine, dryer, and pigment 
must be mixed’ in correct proportions, 
‘according to the kind of wood it is to cover. 


[8 THIS connection {recall the exper- 
ence of a friend of mine who sought 
my advice in repainting his house not 
Jong ago. The original painting job had 
‘been unsatisfactory. What bothered him 
most was the fact that the paint had 
peeled from some parts of the house and 
not from others. 

Tsoon found the reason. ‘The trim was 
of white pine, while the walls were of 
cypress siding. On the pine the paint had 
stayed firm, but it had peeled from the 
cypress. This was quite natural, con 
sidering the kind of paint used in the 
original job. 

Pine is a normal wood, which takes 


By N. M. Collart 


This is the time of year when 
the thoughts of householders 
turn naturally to paint 

winter has loft its ma 
outside of your home. Here and 


there the paint that looked so 


ally known expect, 
how the amateur can 
‘in almost every conceivable 


‘Sort of painting job. 


and holds paint well. If the knots are 
well shellacked before painting to prevent 
pitch from “bleeding” through, any good 
paint applied to pine with ordinary care 
gives a serviceable job. Cypress, though, 
is very oily. Ifa primer suitable for pine 
—that is, a primer rich in pure raw linseed 
oil—is used on cypress, as was the case on 


my friend's house, it will not penetrate 
the wood, but will dry more or leas on the 
surface. "Then, when the paint film be- 
‘comes hard, it loves its elasticity, tending 
to chip or peel of. 

L advised my friend to prime his cypress 
walls with a mixture of two quarts of pure 
turpentine and a quart of linseed oil to 
gallon of ready mixed paint. ‘The ture 

1¢ penetrates the cypress, carrying 
aint with it and providing a ground- 
work on which the top coats can be 
spread eroothly and more or less perma. 
nently. 

Had the siding been redwood, cedar, or 
some other porous wood, T 


gallon of paint. ‘This oil would 
ssatisfy the natural absorption of the wood, 
‘and prevent the wood from robbing the 
top coats of their oil. For the top coats 
the paint should be applied just as it 
comes from the can. 


i eet ‘most important part of all paint- 
ing is priming, putting on a correct 
first coat; for if the primer lets go, off 
come the top coats as well. A simple rule 
to follow is to use plenty of turpentine for 
oily woods and plenty of oil for spongy 
‘woods. 

Talso pointed out to my friend the da 
ger spots about his house—the places 
where especial care is necessary in paint- 
ing. Chief among these is the porch. The 
porch floor and steps really should be 
painted every spring, for they are a ready 
prey to the weather: 

‘The base of wood columns should be 
puttied tightly and well painted to pre- 
Vent water from settling underneath 1nd 
Totting the wood. Joints on railings and 
Wwindow-sash likewise afford entry places 
for water and decay, unless kept well 
painted and puttied. 

‘The bottoms of outside doors are hard 
to get at, but, if those are not painted, the 


doors are likely to take up moisture and 
to swell and stick. 

In all of this work my advice is not to 
economize on either paint or brushes. 
Buy the best. A few extra dollars spent 
‘on good paint and good brushes will save 
‘many dollars in carpenter's bills. 

‘There are so many kinds of interior 
painting that it would be impossi] 
describe them all in detail he 
woodwork, the full varnish fi 
“piano finish" is 


application of va 
sundpapering 
keep the 


A CEBAN brush is absolutely neces- 
sary in varnishing. Before starting 
work, wash the brush in a mixture of lin- 
seed oil and turpentine, and squeese dry. 
After this, pour out about half a cupful 
of your varnish, dip the brush into it and 
scrape it over the edge of another cup. 
By the time the varnish has been trans- 
ferred from the first cup to the second, 
the brush will be clean enough for use, 
Brush on the varnish freely and 
quickly “with” the grain of the wood. 
‘Then, without dipping the brush into the 
‘arnish, “ay off” the surface by brushing 
straight across the grain. ‘This spreads 
the varnish to an even thickness and 
covers any spots you may have missed the 
first time, Finally the surface is “straight- 
‘ened out" by brushing once more with the 
grain, 
‘To obtain a dull finish, surfaces having 
1 glossy finish may be rubbed with pow- 
dered pumice-stone and rubbing oil, oF 
sewing-machine oil. Make a pad of soft 
cloth and wet it well with oil. Dip this 
into the saucer holding the powdered 
pumice-stone and rub the varnish with a 


they fail to 
from dust and dirt, 


and forth may be sufficient to produce a 
dull finish, As a last step, wipe the sur 
face dry with a soft, clean cloth. 


DUEEDRYING varnish also may be 
‘used to obtain a dull finish. The 
surface should be rubbed lightly with 
No. 00 sandpaper before the varnish is 
applied, to cut the gloss, Dulldrying 
varnish is particularly useful in conjunc 
tion with staining, preserving the natural 
‘woody” look and texture of the surface— 
“weathered oak’ and “fumed oak,” for 
example. ‘This finish is practical and 
durabl 

‘Varnish-stain, which, as its name im- 
plies, serves a double purpose, is applied 
easily, and for that reason appeals 
strongly to the amateur wood-finisher. 
‘Through its use the old golden-oak piece 
that you have been considering discarding 
ean be disguised as walnut or mahogany 
and earn a place with your best modern 
furniture. ‘The furniture should be wiped 
off well with gasoline or benzine, and 
rubbed with sandpaper before the var- 
nish-stain is used. I have seen good 
‘raining effects produced in conjunction 
with colored varnish by drawing an old 
whisk broom through the varnish before 
it had set. 

Enamel must be “built up.” That is to 
say, the surface you are to enamel must 
bbe covered first with a solid, opaque paint 
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‘called “enamel undercoater.” For best 


results, this undercoster should be tinted 
tomatch the color of the enamel. Enamel 
should be applied in a warm room and 
brushed on exactly like varnish. 


brittle and will discolor if wet with water, 
‘though some people prefer it because pure 
white shellac does not darken the wood or 


otherwise change its appearance. Good 
floor varnish is tough, waterproof, will not 
scratch white and usually is pale enough 
not to alter the color of the wood or 
inoleum. 

When you have made your choice be- 
tween varnish or shellac for your floors, 
stick to it. Never lay on a first coat of 


varnish and finish with shellac. 

If your floors are oak, they will require 
filling with a paste wood filler before re- 
finishing, since oak is an open grain wood. 
Floor varnish should be applied exactly 


3 


like furniture varnish—freely and quickly 
with the grain, then “laid off” across the 
grain and “straightened out” by brushing 
‘once more with the grain. 

Old floors of soft wood ean be made 
attractive with paint, or they may be 
treated with varnish stain by the method 
described for furniture. Should the floor 

adly shrunk, the cracks must 
with paste filler after the first 
coat. Brush the first coat well down into 
the cracks; otherwise the wood may dry 
‘out the filler and cause it to loosen and 
come out. 

‘The processes I have described may be 
applied to interior trim, doors, shutters, 
steps, banisters, railings and s0 on, accord- 
ing to their original finish or the finish 
desired, 

With a little paint and trouble, your 
cellar ean be made quite as attractive and 
habitable as any other part of the house. 
‘Two coats of conerete paint, which can be 
obtained in a variety of colors, not only 
will bring an end to the cement dust that 
collects on your cellar floor, but will make 
the cellar bright and cleanly. Before ap- 
plying this paint, wash the cellar floor 
with a hose and let it dry thoroughly. 


ALUMINUM paint will give a durable 
finish to your furnace, water boiler, 
and water pipes. It is a'good plan to 
identify your piping system by paint- 
ing hot water or steam pipes red, cold 
water pipes blue and gas pipes green. 
Cold water paint on the walls also will 
add to the attractiveness of the cellar. 

Painted wall finishes recently have be- 
come popular, particularly the stippled 
effect, resembling high grade wallpaper. 
Stippling ean be done easily, A back- 
ground or foundation color of some flat 
‘wall paint is applied and permitted to 
harden. Over thin is printed a contrasting 
color of paint that is rolled or crumpled 
while still wet by patting with a wad of 
newspaper or cloth, applied with a light 
twisting motion of the hand, 


ANOTHER way of producing this 
effect 1 by applying the contrasting 
color with a damp sponge. ‘The paint is, 
rubbed onto a board or newspaper, from 
Which it is taken by the sponge and 
“printed” on the wall, the sponge repro- 
ducing its own texture in the contrasting 
color. It is well to make several test 
prints before applying the paint to the 
wall, trimming the sponge with a scissors 
until you have obtained a suitable design, 
The selection of colors for stippling, of 
course, is a matter of personal preference, 
but itis advisable not to make too harsh 
a contrast between the background color 
and that selected for stippling. 

In this brief survey of home decoration 
there are two materials I have not men- 
tioned, although no painting job can be 
finished successfully without them. You 
alone ean supply them. They are Care 
and Patience. 


ing all spring. Chief of these are weeds 
and insect pests. How to get the best 
of them before they get the best of you, 
will be told in an early issue by Exnest 
Bade, Ph.D., who in the March issue 
offered valuable suggestions for spring 
planting. 
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” Universal Radio Tuning Unit 


How to Make a Combination Inductance for a, 


By Joseph Calcaterra 
Radio Editor of Popular Science Monthly 


N EXPERIMENTS to develop a 
means of eliminating the usual waste 
of time, energy, and money 

construction of various types « 

tuning elements for use in th 

types of hook-ups, the POPULAl 

Montuty radio Jaboratory hi 

the novel uniygral instrument 

on this page?/Corbining the; 

characteristics of 

used inductive tuni 
adapted, wit 
slight variations'in 


In Fig. 4, the unit has become a do 
rotor type of tuning eleypent, with 


pri 


Any Hook-Up 


imately 114 inches to the side of a line 
projected along the length of the coil from 
the rotor bearing. ‘This will bring the tape 
within easy reach of the switch points 
with which they are to be connected. 
tis a good idea to have two sets of taps, 
‘one set on each side of the center line of 
the winding as shown in the photograph. 
‘The winding is started on the left-hand 
side of the coil about 14 inches from the 
center line, as shown at 1. At a point 
about 14 inches to the right of the center 
line, another tap is taken. ‘The winding ia 
continued for 10 turns and a tap taken 
at a point at the 
left directly below 


arrangement, to 
the requirements 
of almost any type 
of standard radio 


plest method of 
rotor mounting yet 
devised, as well ax 
the simplest way 
‘of mounting the 
coils to the base of 
the receiving set, 

In this article f 
shall endeavor not 
only to describe 
how this unique 
combination unit 
fis assembled, but 
to offer general 
‘suggestions for the 
construction of, 
tuning elements 
that may be of 
assistance to the 
man who builds 
hin own, receiving 
set. 

Referring to the 
illustrations on 


the beginning of 
the winding. On 
the same turn, but 
to the right of the 
center line, ane 
other tap is taken. 

‘This method is 
followed all the 
way down to the 
‘end of the wind- 
ing. ‘The last tap 
at the end of the 
winding is taken 
atthe right-hand 
side of the center 
line, completing 
the two sets of 
taps, one on each 
sside'of the center 
Ung 

1e advantas 

of this method lew 
in the fact that the 
switches can be 
used on either side, 
a very important 
consideration in 
‘experimental work. 

For all general 


T have found that 


this page, Fig. 1 at 
the center is. the 
new universal instrument, with three 
stators and two rotors combined to form 
a tuning element for use in powerful and 
selective receiving sets such as the three 
circuit regenerative receiver. Here one 
rotor would be used for tuning the secon« 
ary, and the other rotor for tuning the 
plate eireuit. 


N FIG. 2, rotor winding D and stator 
winding © have been removed, leaving 

a variocoupler with two windings on the 
stator and a rotor winding. This could be 
used in a circuit with winding A serving 
as the primary, B as the secondary, and 5 
as the tiekler coll, If desired, the rotor 
winding may be placed at the other end 
ator tube, #0 ato place it cloner 


8, the unit is converted into a 
variometer.” In this case, windings B and 
C are connected in series to form one con- 
tinuous winding. One end of the stator 
winding then is connected with one of the 
rotor leads, leaving one rotor lead and one 
stator lead. 


coil C is at right angles to that of the other 
‘windings, and the unit serves as a Cocka- 
day coil.’ It is necessary only to connect 
one turn of wire around coil A and connect 
this turn in series with coll C to serve as 
the primary coil of the cireuit. Coil A 
forms the secondary coil winding, while 
coil B is used as the absorption cireuit coil. 

Many other combinations ate" possible 
with this unit, As you experiment with 
the coil, these will suggest themselves to 
you. 

In constructing a tuning element, the 
manner in which you make the windings, 
the taps, rotor bearings and the other 
constructional details is extremely im- 
portant to the ultimate success of the 
completed tuning element. 

‘A four-inch tube is the best size to use 
for stator windings. The diameters of 
‘most of the standard rotors vary from 314 
to 314 inches and can be used to best 
advantage with a tube of this size. 

‘The simplest and most efficient arrange- 
ment for the taps is a straight line, run- 
ning the length of the coil and approx- 


50 turns vh-the 
winding, 40 turns on the B winding, and 
40 turns on the C winding, each tapped at 
every 10 turns, give bert resulta, The 
rotor windings of D and E should have 
about 35 turns, although for various tse, 
\rger or smaller num~ 


other rotors with 
ber of turns can be substituted easily with 
the type of bearing used in this unit. 


“THE distance betwoen windings A and 
Bis one-quarter inch. To determine 
the length of tubes to use, it is necessary 
to know just how long the windings will 
be. This can be determined very easily 
when it is known that $3 turns of No. 22 
sce. or dsc. wire will make a winding 
length of one inch. If No. 20 wire of 
either insulation is used, approximately 
26 turns will make one inch; while if a 
smaller size such as No. 24 is used, as 
many as 40 turns can be wound to the 

Since wire is sold by the pound or 
{fraction of a pound, itis necessary to know 
what weight of wire to ask for to make a 

(Continued om page 139) 
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How to Select Your Radio Parts 


RADIO set is no better 
‘than the poorest part 
in itt 

‘This is as true as the fact 
that no chain is stronger than 
its weakest link. No matter 
how well a receiver may be de- 
signed, constructed, and wired, 
it never will function satisfac- 


One Defective Unit Will 
Spoil the Best Hook-Up 


By Jack Binns 


America’s Most Popular Writer on Radio 


points which I shall emphasize 
will serve as a guide in either 
First of all are the various 
forms of inductances. These 
always are coils, although they 
may take many different forms. 
‘They may consist of vario- 
couplers, variometers, or duo- 


‘one defective part is 
‘employed in it 

‘That is why the problem of 
selecting radio parts is one that 
sorely perplexes not only the 
fan who builds his own receiver, 
but also the one who buys a 


factory-made product, ‘The 
questions I hear most fre- 
quently are, “Which are stan- 
dard parts?” "What defects 


must I look out fo 

Tam going to try to answer 
these questions this month by 
pointing out the good points 
and the bad points to be con: 
sidered in choosing various 
pieces of apparatus employed 
in a receiving set. 


T THE outset we must 
bear 


tate of flux. 
there is no such thing as stan~ 
dardization at present, though 
serious efforts ure being made 
by responsible organizations to 
develop a system of standard 
quality for the industry. 

Let ux take the receiving 
apparatus step by step, and 
consider what characteristics 

ire necessary to insure maxi- 
mum. efficiency in operation, 
First of all, the aerial. ‘This 
should be’ of copper wire. 
Whether it is of single or mul- 
tiple strand makes little differ- 
ence, 80 long as it is 

‘The’ stranded wire will offer 
greater mechanical strength 
with leas likelihood of breakage under 
strain, The copper may be tinned to pre- 
vent corrosion from exposure. 

‘The nerial is a very important part of 
the radio set, and unless it is correctly 
erected, maximum results are impossible. 
No matter what form the aerial takes, it 
should be kept free of all kinks or bends. 


‘The straighter the wire, the better the 
results, It should be free of straggling 
ends, such as might result f (oor 


three ruptured strands, 

If possible, keep the wire-fh one Jeon- 
tinuous piece from one end to the 
where itis actually attached to the 
ing set. If a joint is necessat 
that it is well soldered to prevént resis- 
‘tance at the point of the joint. Remember 
that the amount of energy picked up by 
the aerial is very small, and that it is un- 
wise to lose any of it through the want of 
alittle care. 

‘The type of strap ““lead-ins” that have 
appeared recently should not be used, 
‘These offer possibilities of too much leak- 
age. A tube should be used. It should 
be of good insulating material, preferably 


Caceful examination of radio parte before 
purchase jodie them by the povnts outlined 
by Jack Binns tn the accompmnying arte 
‘iasave trouble when the act H completed 


porcelain, and it should be long enough 
to keep the wire clear of any other ob- 
jects, metal or otherwise. 


before it leaves the house. The pipe 
should be scraped clean with a file and a 
firm mechanical and electrical contact 
made with it. A ground clamp may be 
used, but it is a good plan to solder the 
connection in addition. 

‘The actual parts to be used in the radio 
set are the next consideration. Whether 
it is better to buy a completed set, or 
construct one, always depends upon the 
individual and his skill with tools. The 


lateral and honeycomb coils. 
‘The important consideration 
in all inductances is the amount 
of distributed capacity in the 
‘windings. This always should 
be at the minimum, ‘The duo- 
lateral-wound coil is an exam- 
ple of low distributed capacity 
in a coil, due to the particular 
form of winding. 


[5,4 xariocoupler such wind 
ing is impossible. The point 
to wateh for in this instrument 
is the use of sticky material to 
hold the coils together. None 
should be used. Double-cov- 
ered wires necessarily must be 
used, but it is not necessary to 
dope them, The single-turn 
taps on the outside coil should 
be so arranged that they run 
diagonally across the coil, thus 
preventing short-circuiting of 
the turns at the 

the tapa are ma 
variable condensers are em- 
ployed in conjunction with the 
primary winding of a vario- 
coupler, individual tapping of 
the turns is unnecessary, 

In the rotor coil of a vario- 
coupler, flexible connections to 
binding-posts should be widely 
separated from each other. 
‘This means, of courve, that the 
rotor should move around only 
180 degrees, Do not consider 
couplers where the rotor 


coil revolves. 

‘This involves a friction contact 

that always introduces resistance into the 
radio-frequency side of the circuit, 

‘The insulgting material on which the 

pler are wound, should be 

ible consistent with mechan= 


choosing variometers. Pigtail 
wire) connections are necessary 
the rotor and stator coils, and 
is necessary to have a certain 


ther, the least possible amount 
should be used, Collodion is the best ma- 
terial. ‘The smaller the amount of insu- 
lating material in the forms holding the 
ls, the better the variometer. 
Remember that in both variocouplers 
and variometers the wave-length range 
will depend entirely upon the amount of 
inductance in them. The inductance, in 
turn, depends upon the size of the wire 
‘used, and the number of turns employed. 
‘The wire should be no smaller in gage 
than No. 30. A larger diameter wire will 
ive better results. 


7% 


‘The ideal variable condenser still re- 
mains to be produced. In no other instru- 
ment is there so much loss. ‘The most 
‘efficient type is one with a minimum of 
insulating material between the rotor and 
stator plates. Here the stationary plates 
are fastened to narrow strips of special 
hard rubber, which are well away from 
the rotor plates. ‘The latter are part of the 
main frame of the condenser, and they 
have a flexible connection with a bindiny 
post screwed directly into the metal 
frame. ‘The condenser is fitted with stops 
0 that more than 180 degrees of move- 
ment is impossible. 


M08" variable condensers at 
employ aluminum plates, byt 
fortunately it is very difficult to gep al 
lutely positive electrical connecti 
aluminum, Brass plates are 
they should be very thick 
cannot get out of alinems 
should be soldered 

rotor set and the sta 
arate Vernier plate 


2 
tha thea, 
~The plates| 


much better to employ so 

of Vernier attachment on 
trolling the gapdenser. 

FB appear to be simple 

them lurks all 


‘food form 
1¢ dial con- 


a rule, and the paper and foll are wound 
‘around 1 piece of fiber. The capacity 
such an ‘instrument is changing coo 
stantly because of varying conditions 
around it, This is because the pressure 
hetween the foil and paper is 

not constant—a defect that 
may be responsible for many 
noises in set. Placing a paper 
condenser in any part of the 
cireuit where it erosses a high- 
voltage B battery is a danger- 
us practice. 

‘The Ideal fixed condenser is 
one using a dielectric of mica, 
fand held between two covers 
that have been forced together 
under extreme pressure, and 
finally sealed off, so that a 
variation in the pressure is im- 
possible. Only in this manner 
fan constant eapacity be as- 
sured. 

Tn ‘choosing sockets, make 
sure that the springs are sturdy 
fand will not bend. Steel can- 
not be used for the springs, but 
good phosphor-bronze will 
erve well The binding-posts 
to the springs should be sepa- 
rated as far as possible, and the 
socket should have as little in- 
sulating material as possible in 
order to reduce capacity losses 

Rheostats are very. impor- 
tant instruments. ‘They not 
only regulate the voltage and 
current flow to the filaments of 
the vacuum tubes, but they also dissipate 
heat. If they are overloaded—that is, if 
too many tubes are run off one rheostat— 
the wires will heat up dangerously. ‘The 


M 


resistance wires should be wound on heat- 
resisting fiber, and should be arranged so 
that they offer a good surface for radiating 
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the heat. 


‘The contact arm that passes 
over the resistance wires should rest 
firmly on the wire at every possible set- 
ting. Unless it does, an are will be formed 
at the point of contact, burning out the 


for radio receptign. 
set as a guide in their 
io transformer for 
Jims are made as to 
wave-bngth range should be shunned. 
In faudio-frequency transformers a 
similad condition prevails, But here a 


The Latest Development in Radio 
-AJOR EDWIN H. ARMSTRONG, peer radio inventor, 


very good guide is the step-up ratio of the 
transformer. This should not exceed five 
toone. A three-to-one ratio transformer, 
‘well constructed, will give all the amplifi- 
cation necessary for good results without 
possibility of distortion or the setting up 
of audio-frequency howis. 


‘The iron core of the transformer is an 
important part of the instrument. Tt 
‘should consist of fairly thin-gage soft-iron 
laminations, arranged in a completely 
closed magnetic circuit. The bindin 
posts with which connections are made 
should be well insulated, and it is a good 
plan to test the transformer for continuity 
of the primary and secondary windings 
before purchasing. Be sure, too, that 
neither of the two windings is short 
circuited to the iron core. 

Probably there is no more simple piece 
of apparatus in a radio set than the grid 
leak, yet nothing can wreck a receiver 
‘more quickly than an imperfect leak. If 
4 variable leak is used—and there are 
many advantages to such a leak 
should give an even variation in resistance 
‘over its entire seale. In the compression 
type of leak, be careful that the material 
that is put under pressure to reduce the 
resistance is not loose, otherwise the re- 
ception always will be noisy. 
ANOTHER method of varying the grid 

input eireuit of a detector tube is the 
‘employment of a variable condenser of 
the compact mica type. In this case a 
fixed rid leak ean be used, but it is always 
beat to experiment with different values of 
fixed rid leak, to select the one best 
sulted to the particular tube. The variable 
arid condenser, if it is of the mica type, 
Should be constructed firmly. Looseness 
in the movable part always will cause 
noises in the set. 

Of the auxiliary apparatus used in a 
receiver, there is no more useful part than 
the jack. With it various elreuit eombina- 
tions ean be obtained in a second without 
changing any wires or interfering. with the 

set. ‘There are many different 
Kinds of jacks, however, and 
imperfect. ones may be re- 
sponsible for many radio ills. 

‘The main thing to look for 
fn a jack is the quality of the 
contacting springs, which 
should be strengthened by 
shorter spring leaves, In addi- 
tion, in the multi-ireuit type, 
be sure there is perfect positive 
contact between the springs 
when the telephone plug is 
pulled out. Since large vol- 
tages will be placed in the jack 
circuits, the contact points 
should be fairly large. 

The value of a telephone 
plug ean be judged by close 
examination. See that the 
insulation material surroun 
ing the plug is strong. ‘The 
internal arrangement should be 
such that the telephone tips are 
firmly gripped in whatever 
manner they are engaged. ‘The 
central rod inside the outer 
sleeve of the plug should be 
‘well insulated throughout the 
length of the plug, as well as at 
the point where it enters the 
handle. 


EXT month—“Radio by the Road- 

side.” Jack Binns will tell how to 
det the most radio enjoyment during 
your summer auto-camping trip. His 
“Unusual article will give useful pointers 
for successful reception out of doors, 
such as favorable locations, erection of 
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‘The Latest Oddities in Motor Cars 


the water, 
peller.” The han 


‘A number of taxicab operators in Paris, seeking to Brguriously upholstered in French tapestiy, this seve 
economize, have adopted the sturdy little’ taxi shown. fhofepower, 850-pound baby sedan isa-cegMel-of a 
above to sccygamodate the many singlenpfbscngct fares hightpowercd aad much mord expelajve limousine 


i ~ f 2 etl 


POPULAR SCIENCE MONTHLY 


Louk to Your Steering-Gear! 


The Most Vital Point of Your Car Is the Most Neglected 


By F. A, Platte 


Department of Physics, 
Columbia University 


‘OST motorists 
have experienced 
the feoling of 


helplessness that comes 
when a car skids suddenly 
‘on a slippery pavement. 
But there is another way 
in which your car may get 
out of control that con- 
tains more dangerous pos 
sibilities than skidding. 
‘That is to have your 
steering mechanism go 
wrong while you are driv- 
ing. Imagine yourself pro- 
ceeding at 35 or 40 

an hour along a narrow 
road flanked by a ditch or 
‘a wall of rock and consider what 
might happen were you suddenly un 
able to steer your ear! 

‘And yet I venture to say that the 
steering mechanism, despite its ob- 
vious importance, is the last unit 
in your car to which you think of 
sriving eare and attention. 


JN A motor car the axle is immov- 
ably attached to the chassis, and 
the wheels are pivoted to the ends in 
such a way that each can be swung 
to right or left in the following man- 
ner: 
‘When you turn the steering-wheel 
ft known as the 
At the bottom of 
this in moat types of ear is a worm 
gear. ‘This turns a gear wheel that 
jeering arms.” The 


farms are connected with the pivoted ends 


the bottoms are from a 
half inch to three inches 
closer together than the 
tops. The wheels are 
made to toe in to com- 
pensate for a tendency to 
turn out in front when the 
car is proceeding at good 


speed. 

‘As the car is used, the 
tie rod wears and the toe- 
in becomes wider. Finally 
the wheels begin to wab- 
ble. Wear on the tie 
rod can be reduced to a 
minimum by frequent 1u- 
brication. ‘This is im- 
ortant, "since misaline- 
ment of the wheels makes 
steering difficult, causes 
danger, and is very hard 
fon tires. ‘The wheels may 
bbe alined properly with reference to 
toe-in by adjusting the tie rod. 

Tt is well to test the alinement 
‘occasionally. ‘To do this, jack up the 
front of the car, turn each wheel and, 
while it revoives, hold a pencil 
Supported on a block againat. the 
center of the tire. ‘This will make a 
mark clear around each wheel, 
‘Then let the ear down and measure 
the distance between the pencil lines 
in front and in rear. Auto mechanics 
often use a special adjustable measur- 
ing-rod for the purpose. ‘The differ. 
‘ence between the measurements will 
determine the adjustments. 


N_ MOST cars the tie rod screws 

into a yoke at either end. By 
unbolting the yoke and screwing it 
off one or two threads, you will eom- 


pensate for wear and restore the original 


toe-in 
‘The gear wheel turned by the worm 
inthe steering column likewise re 
quires oceasional attention. Even when 
You turn the steering-wheel ay far as it 
‘ill revolve, the worm will engage only 
three teeth in this gear, and the result is 
that the gear will be worn excessively at 
‘They are about a quarter of an inch closer one or two points. You should inspect 
together at the front than at the rear and the gear at intervals, and, if a few teeth 

show signs ‘of wear, the 
sear wheel should be turned 
so that a new set of teeth 
will come in contact with 
the worm. 

These adjustments the 
average ear-owner can make 
himself. A motorist’ time 
cannot’ be employed to 
better advantage than in 
keeping the steering mech- 
anism in order; for if 
the steering gear goes bad, 
the consequences are almost 
certain to be serious. 


of the axle, which are called the “steering 
knuckles.” ‘These are connected by a 
cross piece called the “tie rod,” and when 
‘his is moved from side to side, 

turn to right or left. 


A similar break may cause 
both wheels to swing loose 
‘on their pivots. 

‘You can insure your car 
against this sort of accident 
by a little intelligent care 
‘The most important cor 
sideration probably is lubri- 
ation. The tie rod and the 
steering-rod should be i 
sspected and oiled thorough 
ly every hundred miles. 
‘When you are oiling them, 
ook earefully for loose nuts 
or cotter-pins. 

‘The steering column like- 
wise requires frequent Iubri- 
cation. It is well to oil the 
steering mechanism thor- 


Here are the most common tre trouble, their causes; and the 
‘Sand Blister—Dirt works through « hole and under tread 
Inspect tres often and repair all small cuts 

Worn Tread _Whece out of ie: aiding tr: diving in ca 
wngke” Alle the Sering nucle “Dey jam brake 
‘Chafed Tires ‘ginst curbe; diving in ruts and car 
Goon Ua ed eect neegh race Aral eae 
‘Cut Tread-Glass nals, and sharp stones. Inapect tires often. 
Watch the rood for gla. Cement cuts wherever dixovered. 
Rim, Cuts Running on flat tre and Garry 8 spare 
tire, "Keep tires well lated. Take corners slowly 


'N NEXT month's issue 

—the most interesting 
and unusual automobile 
camping story ever pub- 
Wished. Don't miss ié! 
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Automobile Ideas that Save Money 


“ ‘ORE miles a gallon!” is remedied by wsing two crinkly hairpins to AATHEN filling the radiator, i fre- 
quent : 


\ every moter An gar Kid tia Sas Si ten bale oe shore 
placed, broke ye funning- 
! 4 
: pags 
she Fig 7, the ‘unscrewed 
2 


gas saver can be 
home workshop, as sh 

ig over the openjdg during the 
Process of filling the radiétor. 


intake manifold is 
‘a carbureter elbow. A 
led from this t 


fal, d temporary Fepair can be made -\7ALVE noises car/6ften be reducell by 
wy driving a wire nail between the post altering the spe of the valve stem 
where it bears on the 


NEEDLE VALVE, —— —- Seppet, By aaa 
ake manifold, phe (Fe. 


ere it ean mix with P 2 rea bt 
the explosive mixture is Produced 
from the earbureter. . Jearahice 
When the engine is 

warm, there is no / and maintained, 


need of the rich mix- Ai 
ture required for start- "To, SIPHON gato: 
line out of a bar- 


ing, so the motorist 
‘can open this air valve rel, use a rubber hose 


it any time without 4 that will not bend too 


saving his seat, ~ easily. Have one 
“i about the size ordi- 
N OLD head. ‘narily ured on a 
amp ean be small foot spray 
made to assist . pump. ‘The hose 
sreatly in ilymi- [should be 245 ft. 
nating thy” in ” —_—— 
teriors of spoto A 
undi re: 
pai ht 
T inp is » hold the other 
‘on % Q fend in the hand 
Fig. with the ball of 
(ZF and the lens is the thumb over 
covered with a Rit . the end (Fig. 9 
wire screen to Now, with 


prevent tools j quick jerk, bring 
from breaking it. up the hose about 
A sereweye 6 in., removing 


placed in one end the thumb, and 
‘of the board al- 4 as quickly shove 
lowsit to be hung, it down 6 in. 
up on the wall oF again putting the 
fastened to any on thumb over the 


2 end. Repeat this 
s7e" gout — operation until 
sewar FOUD the gasoline 

DH a bar Fle-?. Radiator eap Fig. Valvestem starts, then 

uch as quickly drop the 

4, rake handle and two ordinary shelf ‘upper end of the tube into the receptacle 

brackets, a wheel liner for testing the sip it will siphon out the gasoline. 


alinement of the front wyeels can be 
quickly made. The Ipmp/ends of the 
brackets are bent out ft right angles 
so that they can ye lookaf\to the spokes. 


convenient part 
of the engine. 


BXOKEN springs in passenger-cars and 
/@ B tacks are a common occurrence even 
when ‘precautions have been taken to 
tighten Ye retaining clips. ‘The nuts to 
the spring clips may be pulled up fairly 
tight, yet \he spring leaves may not be 


One bracket is to one oni 
of the bar, but thyhgther is Jett off. Tho 
bent arm jonary bracket is 


placed ont end of 9 wheel r solidly together, as they should be to pre- 
as in Fig. 3, and the other F4-% “Pumping’*toxtart fowl escting vent reakage, ‘The better method of 
ft on the bar until it bears tightening the pring clips ts to do this 
‘the corresponding spoke on the and terminal in the manner shown in when the car or (mick is loaded. ‘Test this 
ther wheel. ‘This distanco is marked on Fig. 5. ‘out by tightening yp the elips and then 
the bor. The distance between the rear loading. 
of the wheels is then measured in the (O)N MOST cars there is no way in 
same way. Any difference in the measure- ©J which the befdjusted to APART from cvplenlyhing the distilled 
ments indicates wheel misalinement, conform gver’s | £4 water in the battery) cells, the opera~ 


by tion of the car is a conspleuous factor in 
. wthel plate maintaining the battery charge. 


which should be corrected. limbs. 

NE of the Fig. 6. ‘The An engine with clean spart-plugs and 

when ing ‘the of termined by a carbureter so adjusted that (he second 

\ falling, d whilf placing the tri ‘top is roughened or checkered or third turn causes it to start isessential 
BETO IATL Seleetctatitetine Sanaa tats Wales 


RNAMENTAL trellis-work 
affords a happy solution for 
the home worker who wishes 

to use the lengthening daylight of 
spring evenings to improve the ap- 
pearance of his house and garden. 
He very easily can take a leaf out of 
the notebook of architects, who 
often use well-designed and care- 
fully placed trellises to give an 
added touch of beauty to already 
finely proportioned residences. 

In these days of high building 
costs the majority of houses are 
necessarily made as plain and box- 
like as possible, and there is not a 
‘great deal the owners ean do to im- 
prove their appearance except to 
keep them well painted, and to add 
uch features as the flower boxes 
described in Inst month's Home 
Workshop Department and trel- 
lises such as those illustrated on 
this page. 


Several types of construction are shown 


and these designs, which were di 


by George F. Kaercher especially for the 
Home Workshop series of blueprints, may 
‘be modified or combined in endless ways. 


HE design below is used flat against 


‘the wall of a building 
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ay) 
Re 


“Home viene oP 


Arthur Wakeling, Editor 


other trellises, arbors, or pergol 
Elaborate as these trellises ap- 
pear when finished, their construc 
tion is surprisingly easy and well 
within the ability of any man handy 
with woodworking tools, And the 


construction is sturdy enough to 
insure the trellises’ lasting for years, 
and not falling apart as sometimes 


durability, eypress, white pine, or 
other weather-resisting wood should 
be used. 

‘The trellis in Fig. 1 is supported 
by two boxlike posts, which pro- 
ject 18 in, into the ground and ex- 
tend 7 ft. 9 in, above, ‘They are 
6 ft. 2 in. apart from outside to 
outside, Each post consists of a 
back and front face stile 74 by 4 in. 
by 9 ft. 2 in.,-an end filling piece, 
4 by 244 in. by 9 ft. 9 in. and an 
inside filling piece 14 by 194 by 9 ft. 
‘Before the front face is nailed on, 

je filling piece, as shown at the 
Fig. 1, is nailed to the back 
stile and then the cross members or rails 
are nailed to the filling piece. ‘The gaps 
between the rails are filled with short 
filling pieces, 34 by 14 by 10 in., and the 


elaborate than this and especially 
‘effective with houses of the long, narrow 
type, is the trellis screen and garden gate 
illustrated in Fig. 2. This is designed to fas 
extend from the wall of a house, dividing 

the flower garden from the laundry or The view 

service yard. It could be used also to 
separate a formal from an old-fashioned 
garden or a flower garden from the chil- 
dlren’s play-yard, oF for similar purposes. 


"TH center muntin or upright division 
is 14 by 4 in, by 8 ft, and the two 
shorter side muntina or divisions are 5 
by Sin, by 6 ft. The 5 rails are 24 by 3 
in, by 9 ft. 9 in the straight eap cross 
the top is 134 by 4 in. by 5 ft, 6 in., the 
post caps are 11 by § by 7 in., and the 
ost ornaments are 134 by 4 by'6 in. 
‘The central circle is 2-ply, being built 
up of semicircles eut from 4 pieces 34 by 
(Continued on 
page 121) 


in the lower part of Fig. 2 really 
shows two designs combined to save 
space; both sides ordinarily are made 
alike, as in the upper drawing, but the 
combination also is effective and has ad- 
vantages in certain locations 
‘where the informal, steplike 
profile of the top harmonizes 
‘with other features of architec 
ture of landseape. 

Figure 3 shows a simplified 
construction of the familiar fan 
trellis now enjoying renewed 
popularity. It ean be used as a 
full spread fan, asa half fan at a 
corner, or as a double corner 
ornament, half the spread being 
‘on one wall and half on the ad- 

cent wall. 

‘The fourth suggestion (Fig. 2, 
above, and Fig. 6, page 122) is a 
simple trellis-work —sun-dial, 
which, while a garden ornament 
pure and simple, is especially 
‘suited for use in conjunction with 


Fig 
‘wal. and detail explaining construction, of the poste 


‘An architectural trellis used againat = house 
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Speedy Toy Motorboat Built from Old Crate 


1 to 2 ft, long with a spring-motor 

drive is not difficult. Little more is 
needed than a knife, a saw, a hammer, a 
few small, thin nails, an empty egg crate, 
and a spring motor salvaged from an old 
to} 


TT? BUILD a model motorboat from 


y 
‘Take off the thin sides of thy 
soak them thoroughly in 
least 12 hours. In the 


struct the keel, ribs, sternjand prow fim 
the thicker end of Pie Dyx. 

‘The keel is abot in. High agd as long 
fas the model isp bf. ‘Thowtémn 
is a narrow tapeHng pies! wood 

the top and 
‘he thickness 


about 2 in, wid 
slanting inward 

of the keel at the bottom. The 
prow is either a straight piece of 
wood the thickness of the keel, o 
it is slightly curved. Both prow 
‘and stern are nailed firmly to the 
eel, 

‘The two ribs are, in reality, two 
pieces of the thicker wood cut 2 or 
8 in, wider at the top than the 
stern, These also are attached to 
the keel and divide the boat into 
three parts, as shown in the illustration, 

One of the thin watersoaked boards can 


srathjand 
fer toh, at 
feantime tbn- 


now be nailed in place. One end is 
fastened to the stern and a long edge is 

i the keel. Then the board is 
iled along the ribs and to the 


fully eut away 
ith 2 sharp 
knife. Sometimes, 
when the board is 
bent, it does not 


reach the top of the ribs amidships. 
‘This can be fixed by cutting strips to 


fit between the board and ribs, Do not 
force the thin wood or bend it too violently 
toward the top of the ribs. When dry, the 
boat is painted with white lead or other 
paint. 

‘The motor ean be 
the spring drive of 
aan old toy locomo- 
tive, if the spring 
and the gears are in. 
good condition. 
‘Take out the spring 
asa whole and 
mount in. the boat: 
ona block. Attach 
& small gear wheel to the drive shaft 
and a corresponding pinion or smaller 
gear to the shaft carrying the propel 
ler. The gear and pinion can be ob- 
tained in any large department or toy 
store, as they are sold as additional 
parts for toy construction sets. 

The propeller, made from x piece of 
sheet tin or zine, is attached to the shaft 
with solder or by two collars and set- 
screws, 

‘A rudder completes the boat except 
for the cabin, mast, and other refine 
ments, which may be added to suit the 
taste of the builder —E. B. 


Simple Repair Tricks that Triple the Life of a Canoe 


ITH proper care a canvas-covered 
‘canoe should last 26 years. ‘This 
may appear questionable to any 

fone who has discarded one of 

light craft after a few years of 

cause it leaked. ‘The writersh 

Knows whereof he writes, as stilf h 

service a “leaky” canoe tft was bhi 


away 12 years ago by its former 

‘When it came inyy’th 5 posses 

sion, the light 3 inking was 
mi 


dry and in so places that 
the bottom frould give when stepped on 
wi in the water. An ine 
r showed shat water was coming in 

ugh half afozen holes, which appar~ 
ent]; n made by stones oF snags. 
AS THE outercoatingof paint was badly 

cracked, the first step was to remove 
all paint and enamel with a paste of soap 
powder and hot water. This mixture was 
‘smeared on 1 in, thick and allowed to 
remain overnight. With the aid of an old 
hunting-Knife the paint was scraped off 
easily. ‘The filler in the canvas next was 
attacked with a serubbing brush and hot 
water and the canvas scrubbed until the 
outer surface was clean and white, 

After the canvas had dried for a day or 
two, all the holes were located and sealed. 
Right here is the secret of the process. 
‘The sealing is done—not with canoe 
“dope” sold for the purpose—but with 
hard or flake shell 

‘A small quantity first is sprinkled over 
tthe canvas and a hot soldering iron is used 
to melt and rub it in. Do not have the 
iron nearly as hot as for soldering, and 
stop work for a moment if the shellac 
starts to bubble. When a hole is com- 
pletely filled, allow it to cool and pare off 
most of the surplus with a sharp knife, 

‘Next, sand down thc spot level with the 
surface of the canvas, using No, 2 sand- 


paper wrapped around a small block of 
hole now is sealed with a 

harder than the surrounding 

apdewet sulficiently elastic to 


prevent cracking: in fact, the patch is 
stronger than the canvas itself. 

Proceed in a similar manner with all the 
remaining holes. If one of them happens 
to be an extra long slit or a three-cornered 
tear, tuck a small piece of cotton drill 
under the canvas at this point and run in 
as much of the melted shellac as possible 
without producing too much of a bulge. 

‘The next operation is to refill the can~ 
vas with a coat of yellow ochre. About 


114 1b. dry powder is required for a 17- 
foot canoe. It should be mixed with 
boiled linseed oil and a small quantity of 
turpentine, ‘The consistency of the mix- 
ture should be somewhat thicker than 
that of ordinary paint. 

This coat should dry in about a week, 
‘while the inside of the canoe is being 
renovated. Over every spongy or badly 
cracked spot should be placed a brass 
plate 1/32 in. thick, as shown in the 
dingram, If the bottom seems weak, the 
regular rack should be enlarged, as indi- 
cated in the diagram. The wide pieces 
are nailed with brass nails so they come 
between each rib of the eanoe. ‘The long 
slats also are increased in number so that 
the whole bottom is protected, Tt is 
necessary to remove the thwarts when 
placing this rack in position, 


HEN the ochre filling is hard, 

sand it with No. 2 sandpaper and 
lay on a coat of coach paint or, if pre- 
ferred, one of the so-called canoe enamels, 
which are very satisfactory but expensive, 
Coach paint is a perfectly flat color that 
‘should be mixed only with turpentine so 
that it dries very quickly. ‘The best sur- 
face finish over the color is spar varnish, 
three coats being put on about 40 hours 
apart. 

‘The inside of the canoe usually cannot 
be made to look like new, but it ean be 
greatly improved by careful scrubbing 
‘With soap and water followed by two coats 
of light oak varnish stain after the surface 
is thoroughly dry. 

If reasonable care has been exercised 
and the painting and varnishing done 
under cover and where there is little dust, 
the result will be a canoe nearly as good 
as new. Ifa new hole appears at any 
time, repair it by the shellac and hot iron 
method.—E. E. Scort, 
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FREE—Book on Wood Finishing 


It Tells 


How to finish soft 
and hard woods, 


How to stain wood 
artistically. 


How to remove old 
paint and var- 
nish, 


How to secure a 
beautiful enam- 
el finish. 


Johnson’s Wood 
Dye comes in all 
4 | sizes from_ half 
pints to gallons, 
| Among the sev- 
| 
| 


enteen popular 
shades are: 


No. 128 Light 

‘Mahogany 

No. 129 Dark 

Mahogany 

. 127 Brown 

Mahogany 

123 Dark Oak 

. 126 Light Oak 

1 Golden 
Oak 


. 110 Bog Oak 
. 131 Walnut 


If you have a hobby for making cabinets, furniture, porch swings—radio boxes, etc.,— 


you will find our Book invaluable. 


Naturally, you want to give your handiwork a beau- 


tiful finish, Our Book gives complete instructions for finishing all wood—hard or soft, 


old or new. 
capacities—includes color charts, etc. 


JOHNSON’S 


Johnson's Wood Dye has many uses, for both the 
artisan andamateur. Architects and contractors 
specify it for coloring woodwork and flooring in 
new buildings. Painters and decorators use it 
with equal satisfaction on new and old wood- 
work of all kinds. Housewives delight in it for 
doing over old furniture and for coloring reed and 
wicker baskets, etc. Manual training teach- 
ers and pupils use it for finishing their mod- 
els. Upholsterers, furniture repairers and 
cabinet makers find it ‘‘just the thing” for 
their work—old and new. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities" 
Racine, Wisconsin, U. S. A. 


It is the work of experts—beautifully illustrated in color. 
Use coupon below. 


Gives covering 


WOOD DYE 


Johnson's Wood Dye is very easy to apply—it dries 
in four hours and will not rub off or smudge— 
penetrates deeply, bringing out the beauty of the 
grain without raising it. Made in seventeen 
popular shades all of which may be easily 
lightened or darkened. Full directions on 


Senvice™ 
Dera 


DEALER'S NAME. 
Your Name 
arristic WEaoos 


wooD 


FINisHes 
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Making Your Spark Plugs Last 28,000 Miles 


[S,%OUR auto tuned up to 
top-notch efficiency? If it 
isn't and you have any of those 
annoying little misadventures 
that fall to the lot of so many 


amount of helpful inform: 


the other dyy. 

‘that set of plugs in yf for 

miles, and when £ allow 

boy to clean out the carb 

broke one olggheforiginal plugs, 

and I havegfd # pu in a new 

one. I wy proud ofthat set of 

Plugs. Jo you kn6w, I never 

‘leaned plugs but once, 
that ter I got out of 


Every one had 
the car, and it 
to be in terrible condi- 
ti yok out the plugs, and 
were choked with oil and 
|. The folks must have 
Kept the carburetor choked all 
the time, and pumped the 
cylinders full of oil and gas.” 
This owner went on to tell me 
that he had cleaned the plugs 
Tough, had the old ofl drsoed 
‘and. the proper amount of oil 
Dlnced in the erankease, shut down the 
gas mixture to the proper point, and 
shortly all the plugs were burned ‘clean 
‘again without further attention. 


By Ray F. Kuns 


ONE RING 6: 
SrouLb fe 
neve tte 


PROPER OIL LEVEL 


ance the mont freqvent causes for carbon. 
vedere per es the sag thea ee ob 


A physician can gage the condition of a 
patient by the condition or codting of the 
tongue. ‘The ear owner and mechanic 


‘can gage the condition of the engine by 


the coatings on the spark plugs. 
A coating of oil may mean bad 
ings, sloppy pistons, scored 
cylinders, ‘poor oil, too ‘much 
il, and’ similar shortcomings. 
Sooty, fouled plugs may mean 
too rich a mixture. Clean brown 
or tan porcelains mean a good 
mixture burned in an engine 
that is performing well. 

Since the plug appearance is 
an index of condition of the en- 
azine, it is well to heed its warn- 
ing,'and instead of trying to 
make the engine right by clean- 
ing the plug, make the engine 
itself right, 

Plugs do not fail along with 
other engine parts. The life of 
good plug is measured in tens of 
thousands of miles. Where 
plug seems to be bad, move it 
from cylinder to eylinder of thi 
engine. Only if the trouble 
moves with the plug, should it 
be discarded. If the trouble re- 
mains in one cylinder and suc- 
‘cessive plugs fail to fire properly, 
the parts belonging to. that 
cylinder must be made right, 

After plugs have given service 
for a long term and one is broken, 
it is well to replace all. Take 
care of the new set by keeping 
spark, mixture, oil, and com- 
pression right. ' Then there will 
be no need to be changing them 
daily and tinkering with them continually, 
and you, too, will regret when after two 

ree’ yeurs’ service, one is inadver- 
tently broken. 


Ornamental Giraffe Upholds Ashtray 


an opportunity for the man who 
likes to make things with tools 
exercise his skill and ingenuity. 
Tt is best to make the patjs of har 
wood; the work is more ditfipult, but a 


TS unique smoking stand affords 


Insting job is assus he sifury Sto 
bbe cut from a board pé that th runs 
vertically, A. turni mat used, 
if at hand, but compass baw will do the 
work qpite pfekly. 

ase] hich is T% by 8 by 10 in., 
h fna}afer around the top edges. 
‘The figure is fahtened to the base with 2 


bright flat head screws, set into 
4 in. 


5 in. square. Lay out a 4-in. circle and 
scribe hexagon outaide of the circle. Saw 
this out, plane the edges smooth, and plane 
a \(-in, ‘chamfer on five of the top edges. 

‘Acircular hole is next cut in the top side 
of the shelf to suit the ashtray to be 
used. ‘The hole should be as large as the 
ashtray in diameter and should be deep 
enough to prevent the tray from sliding 
off. On the sixth side, which has not been 
chamfered, cut a recess to fit the neck of 
the giraffe. Also bore a 3;-in. hole 4 in. 
deep on the bottom of the shelf, as shown. 

Fit the shelf to the giraffe and locate 
the spot where the dowel support will rest 
fon its back; then bore a 3s-in. hole 3 in. 
deep. Glue the dowel support to the 


ACER SouAses, 
ee TONAL 

sare ro 
Meo 


PRL. 2 mi 


Working details of the smoker's stand, 
with squares to ‘simplify laying it ut 


figure and to the shelf. Two No. 16 2-in. 
brads should be driven through the neck 
of the giraffe into the shelf below the bot- 
tom of the opening for the tray. Then, to 
strengthen the job further, fasten a thin 
piece of copper or brass around the neck 
of the figure and nail both ends. 

‘To make the stand realistic, the giraffe 
is painted a neutral yellow. Black is used 
for the outline and the spots, and the base 
and shelf are also enameled black — 
Kennetu R. La Vor, New Rochelle, N.Y. 


How to Re-Thread Worn 
Nuts and Ser 


TTiE threads of screw or nut, of both, 
belonging to some ewsential equip- 
ment sometimes become stripped and 
the whole machine is made useless. ‘The 
particular screw or nut may be an odd 
size, perhaps with an irregular lead, and 
no tap or die at hand will suit it. 
‘In case a nut has failed, as is 
the case, make a tap out 
by luting the frst few 


treating it with 
ws.” Then heat it to a 
‘quench it in brine. 

is then squeezed together on all 
‘a vise and forced over the impro- 
tap. By this means I have repaired 
surgical instruments with metric threads, 
bicycle parts, lawnmower parts, and a 
variety of home implements, 

When the nut is in good condition, it 
may be fluted and hardened to serve as a 
die. Usually there is sufficient stock un- 
threaded on the bolt to allow new threads 
to be cut. It is best afterward to soften 
the part that has been hardened so that 
it will not break when replaced in the 
machine or implement to which it be- 
Jongs.—O. 8. MARSHALL, Springfield, Vt. 
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“THE AIR IS*FULL OF THINGS YOU SHOULDN'T MIS88° 


Get ready now for 
summer radio 


Your radio batteries have served you well and faithfully 
over the long winter months, Now a great radio summer is 
nd, To enjoy summer radio at its best, equip your 
receiver with the best batteries you can get. "Put in new 
Eveready Radio “B” Batteries and see what wonderful, long 
lived service they will give. 

Made especially for radio use, Eveready “B" Batteries will 

ve the loud speaker at maximum volume for long or 
shorter periods, depending on how rapidly the current is 
taken out of them.’ Packed full of pep and punch and go, 
: Eveready “B™ Batteries pour out their power the moment 
i you turn on the tubes. Scientifically made for long-lived 
o service, the cells renew their vitality when idle— 
responding instantly with fresh vigor. 

Eveready “B” No. 767 is the standard amplifier 
Battery, and gives 45 powerful, dependable, zippy volts. 
Five sturdy Bihnestack Clips make this big “B” Battery 
available for soft detector tube use as well—varying the 
voltage from 1634 to 234 as required. 

Insist on Eveready “B™ Batteries, remembering that they 
are the product of thirty years of experience and know-how 
in battery making. Designed and made under the super- 
vision of the finest electrochemical laboratory known to 
science, the quality and efficiency of Eveready Radio Bat’ 
teries are assured. For maximum battery economy and ser- 
vice, buy Eveready Radio Batteries—they last longer. 

Manufactared and guarentcd by 
NATIONAL CARBON COMPANY, Inc. 
Hoalqurs for Rad Bary Information 
New York Sun Francisco 
Caran Neti Caton Coy Ltd 
Fase 2a Sp Raney Oras 
[paras tnd memento i tie 


fio, regu 
‘rahe tr goesane fering ad Iter et Pads Dr 
Saat Can Coun. tes 108 Teompesn Ave, Long and Ct 


Better Shop Method 


How Expert Mechanics Save Time and Labor 
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Die-Making Simplified for Every Machinist 
By S. A. McDonald 


Foreman Die-Designer and Expert on 
‘Punch Press Practice 


Jee 
to his ability to do the 
the experienced die-maker perform. He 
may not realize that a first-class machinist 
does just as fine work, using the same 
machines, tools, and measuring instru- 
ments, as the die-maker. It is only that 
he lacks experience in this line of work. 

‘There are a number of outstanding 
features in the making of punches and 
dies that every machinist should know. 
‘These, added to the experience he has in 
his own line, should make it possible for 
him to handle the a punch-and-die 
job. 

To bring out some of these points 
clearly, let us take the blanking die for the 
ink shown in Fig. 1 and carry 
to completion. 

In some shops it is the custom to design 
the dies in the drafting department, and 
‘the ‘machinist or die- 

fully dimensioned drawing? 
fies the work, and where th 
die work, it’ is a good po 


punch and die. 

If only a sketch of the blank has been 
furnished, the first thing to do is to make 
fa blank by seribing and cutting it out 
from a piece of metal of the same thickness 
‘as the punching wanted. A rough sketch 


sacs nh et ene oe 
rect cerei tens 


of the punch and die then should be made. 
‘This need not be fully dimensioned, but 
clear enough in detail so that the design 
is understood and the material can be 
‘ordered from it. 

‘The punch and die (Fig. 2) are well 
suited for this blank. 


‘The cast-iron die 


for gaging the dovetail 
accurately and for testing the correspond- 
ing dovetail on the die. ‘The dovetail in 
the shoe is eut on one side to a taper of 
4 in. to the foot, to suit the taper of the 
‘wedge that holds the die in place. 

‘The die should be made of good quality 
tool steel. It is shaped to fit the shoe with 
the wedge in about a central position. The 
top face is finished off smoothly and a 
coating of copper is given to it by apply- 
ing a solution of blue vitriol. ‘This males 
‘& good surface for scribing the blank’s 
outline. 


Y CAREFULLY laying out a series 
of prick punch marks for the die 
opening, it can be drilled so that only a 
‘thin wall will be left between the holes, as 
shown in Fig. 4. ‘These holes are reamed 
‘with a taper reamer from the bottom so 
that the die will have the proper clearance. 
A chisel (Fig. 5) is used to cut down the 
walls between the holes in order to remove 
the core. ‘The die opening is then filed 50 
that there remains only a series of slight 
grooves left by the reamers. 

A stem now should be soldered or 
riveted to the blank so that it ean be held 
while it is being fitted into the die. The 
die should be held vertically in a vis 
with a strong light in front of 
when the blank is being fitted into the die 
from the bottom, the high points that 
the blank catches on can be seen clearly 
and marked. ‘The die then is fled at these 
high points, and the blank again is fitted. 
‘This is repeated until the blank touches 


all around and is flush with the top face 
of the die. 

A clearance gage (Fig. 6) at an angle of 
91 degrees now should be made, It is 
used when filing the clearance that per- 
mits the blanks to fall freely through the 
die. Care must be taken in fling out di 
‘openings to see that the cutting edge is 
not rounded or tapered in the wrong 
direction. ‘This ean be avoided by test- 
ing frequently with the gage, In this 
particular die, one end in a circle, so there 
fn no need of filing if suitable taper 
reamer is at hand. 

‘After drilling the hole to take the locat- 
ing gage, the die is ready for hardening. 
‘The hardening usually is done ina gas 
furnace, The die is brought slowly to 8 
cherry red. It is advisable to heat the 
jaws of the tongs with which the die is 
handled; otherwise they are apt to chill 
the die where they grip it when removing 

sce. If there is no pytom- 
‘the temperature of the die, 
‘is doubt as to just how red the 


‘These can be used as 

Pi by dipping them in 
water and testing them with an old fil 
for hardness, the right heat can be ascer- 


tained. 
(Continued on page 94) 
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NY “SOME Aveunent 
you had this morning” 


“Sure was. We'd probably be at it yet ifI 
hadn’t had these Starrett Calipers to back 
me up. But when a man knows he’s right 
not even the foreman can down him.” 


You can always rely on a 
Starrett Caliper Just the right 
stiffness without being clumsy. 
Contact points hold their shape 
and wear well. Can be set sur- 
prisingly close to. size. Fine, 
dependable adjustment. All the 
Starrett Calipers and Dividers 
are shown in free Catalog. 
Write for No. 22 “Ww” 


THE L S STARRETT CO 
The World's Greatest Toolmakers 
Manufacturers of Hacksows Unexcelled 
ATHOL, MASS. 


Use Starrett 


STARRETT 
LOCK-JOINT CALIPER 
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Holder for Drilling and Turning 

in One Operation 
HANDY drill- and toot-holder for 
luse on acrew machines and auto- 
matics is detailed below. Simplicity of 
construction, operating efficiency, and 

Tow cost are among its features 
‘The body of the holder is made from a 
solid piece of machine steel. It in. pro- 
vided with a clamping arrangement’ for 


rena 

seine 

ii 

3 

ya “ire TEL 
Joost 

a 


a 


ing lug for i 
f required affmet 
GMC Sales Policy is 
ud S$ Vital to Buyers teal varidhis sizes may be 
re by turnthg the shank on large 
It is a fundamental policy of 0 AC the aplt Bushing or by using 
the General Motors Truck —|( Separate split bushings for the smaller 
Company toestablish the list | | sizes.—Joun Lansox, New Britain, Conn, 
price of its product by addin —__— 
only a fair profit to the actual Making a Gromet Punch 
piiertbution cost of producing the truck. 


et, ip us 


Centers at Consequently the price of 
GMC truck is an accurate Nie te ae 
Attn "hteeuken guide to the actual value of | jy Rhsie for) the qhening 
the truck. Moreover, when | Ligh’ l phil pute, buvAlash frrough 
it is considered that only the _ | (th iestPry-and bh result isa Wad job 
finest materials, the mo.t feomet 
accurate workmanship and eh ia, made = 
the most sound design enter | [to « piece of (TE) 
GMC building, GMC trucks shies ae ths OH 
at GMC prices become the | loverend being |) 
measuring stick for all truck bm greeny - O 6 
values. to suit the type = oom 
This policy, too, is of vital | 7,S"me; we " 
interest to every truck | jor". stl Ess e—— 
dealer. It is basic to endur- | Whilethe round fonts 
ing, profitable truck mer- | fas three. feu ray 
chandising. Write for in- ‘The opening VGN) @ be 
formation about GMC trucks | _punchistapered NS 
and how they are sold. ut "Internally penn tx vom 
10 a sharp cut- on sence 
GENERAL Motors TRUCK Go, | ting wise, and ™ 
Divbion of Geer! Motors Corporation the sides are then filed off lat for the re- 
Pontiac, Michigan ception of the prong hole knives, the rear 
fends of which set against the square cor- 
|| ners of the filed-off flats, ‘These knife 
Gnade ak blades are made of annealed hacksaw 
Pontiac. Michigen blades, the thick power saw variety being 
Lo <oratgaed the best to use. They are ground with an 
(Gentlemens inside radial bevel, as shown, and should 


1 am Tatersced fata ruc IEA: | | be whetted very sharp. 


Ix aut cases where sine chlorid is used 
as & flux, the article should be cleaned 
thoroughiy after soldering. 


POPULAR SCIENCE MONTHLY a 


for Economical Transportation 


vai, First Aid to Business 


5640 ‘The popularity of this car has at all times taxed our 
teh ni, large productive capacity. 
Temeets completely the requirements of most business 
and professional workers. 
bret tala gear ‘The quality of this Chevrolet model is high and 


along strictly practical lines. The design, construction 
and finish of the body pleases discriminating 


SUPERIOR Commercial Chez 308 motorists, and the economy of operation averages 
Surenion Ligne Denresr ‘ 

UuleyHapeee Truck Chala 580 lowest for this type of car. 

Fisher Bodies on coved models The mammoth rear compartment is of constant value 


to all who must carry luggage, equipment, samples, etc. 
The best salesmen of this car are the people who use 
it daily. Ask any Chevrolet dealer, or talk to owners 
anywhere, 


Chevrolet Motor Company, Detroit, Mich. 
Division of General Motors Corporation 


in Canada—Chevralet Motor Company of Canada, Lienited 
‘Oshews, Ontaria 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Does your own skill 


get the kind of help it deserves? 


‘OUR own success in making your skill 


show itself depends on the tools you use. 


The best job and the one where your own 
skill has its deserved opportunity is the one 
where you give yourself the right kind of 


tools. 


Alll the fine qualities and assistance you can 
possibly give your own ability you find in 
Brown & Sharpe tools. The mechanic whose 
kit is Brown & Sharpe equipped knows that 
each and every job he does is the best he can 
do under the circumstances—that he has the 


best tool help it's possible to obtain. 


Brown & Sharpe tools are made by the first 
and largest makers of precision tools in Amer- 
ica—their reliability is your assurance of the 


best tools for the job. Catalog on request. 


BROWN & SHARPE MFG. CO. 
Providence, R. 1, U.S. A. 


BROWN & SHARPE TOOLS 


"The Standard of the Mechanical World” 


Relieving Milling Cutters on 
an Ordinary Lathe 
By John Aures 
| [THE rolieving attachment illustrated 
below for backing off form cutters in 
a lathe, should prove very useful in a 
| small shop where there is no special 
| machine for this class of yOrkf This 
| simple arrangement 


| about as well 4 
machine, 
hheldJon| 
on g speci arbor about 2 in. from the 


and the arbor is placed be- 


‘A gear cutter (s wed as cam to 
‘amamit motion tothe lathe toot 


which is to be used as a cam, is placed on 
the arbor just the reverse of the cutter | 
to be backed off. The follower reat is 
bolted to the carriage and a piece of 
hhardened steel, ground on one end some- 
what like a tooth on the eam cutter, is 
fastened to it in place of the usual piece 
of bronze. | 
Disconnect the cross-slide screw where | 
it in screwed to the apron and fasten a | 
weight over a pulley on the croas earring 
The cromslide screw is set so that the 
weight will pull the lathe tool clear of 
the tooth for the next one as the cam rises, 
For feeding the tool to the work, the com: 
pound rest screw, of course, will have to 
be used. ‘The lathe should be run on its 
slowest ‘speed as the tool's working in 
and out naturally will cause a chatter, 


Marking Wood with Try-Square 


Y BURRING 

over the edge of 
a try-aquare and 
sharpening it as ine 
dicated, a carpenter 
ean mark small lum- 
ber for sawing by 
merely pressing the 


Brazing Bandsaws 


FTER many wearisome experi 
| FA with ues f 
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A Poet’s Dream 
Come True! 


“HE touched his harp, and 
nations heard entranced,” 


sang Robert Pollock a century ago. 


The dream has come true. 
Through Music Master, radio's per- 
fect reproducer, the actual tones of 
ngle harp are brought to listen- 
ing nations. 


a 


As the harp depends on wood for 
its purity and richness of tone, so 
Music Master owes to an amplifying 
bell of wood its fidelity in reproduc- 
ing the same glorious music 


Go to your radio dealer at an 
hour when your favorite music is 
broadcast. The full, rich resonance 
of the tones—a lifelike re-creation 
of the original—will prove a revela- 
tion to you, 


Dealers Everywhere 


CORPORATION 


8, W. cor. 10th and Cherry Streets 
PHILADELPHIA 


surah 


Con 


Dancing 


RADIO REPRODUCER 
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. St 


Pri 
SAWS FI 


01 


'UNNY thing about women-folk. When 
they put us on one of those round-the- 
house carpenter jobs, they not only tell us 
‘we've got to do it but they look at us in a 
way that says we can’t! 

Let's get together on this thing, men! We 
sau dan regular fob whea.we wan sus 
opener fora screwdriver and a bread-kaife 
for a saw, We've got to have tools—good 
tools. 


Let's show ‘em. Begin to assemble your 
complete tool outfit with a Simonds Hand 
Saw, a Simonds Hack Saw and a Simonds 
File. Then you'll have tools—tools that 
were famed for their cutting qualities 
before most of us cut our baby teeth. 
There is a Simonds Saw, File or Machine 
Kulfe Sor every cutting Toc sted; 
wood, paper, ice leather, cork, rage—pro- 
duced, from raw material to fished 
uct, in Simonds plants where its quality 
is certified. But to get the genuine, you must 
say SI-MONDS. 
SIMONDS SAW AND STEEL CO. 
se ra Perey 
Fitchburg, Mass. 


nounced S, 


Pull. 
LES KNIVES STEEL 


How Would You Solve This 
Problem in Foremanship? 


<—— 


[AGINE for the moment that you are 

@ machine-shop foreman, You have 
just received a blueprint on which is de- 
special interlocking piston ring 
illustrated above. It is for use in connec- 
tion with a small air pum 
shows you thet the dad 

to 


formation, PoruLar Sciexce MONTHLY 
will award a first prize of $10. For the 
next best letter, a prize of $6 will be given. 
‘The contest will close on May 20 and the 
winning letters will be published in the 
August issue. No letters returned. Address 
Shop Contest Editor, Poruzan SciENcE 
‘MowTHLy, 226 West doth St., New York, 


Cutting-Off Lathe Tool 


MOT machinists expert 
ence trouble at some 
time or other with their 
cutting-off tools, When you 
are up against a 

tough job, try a 
took 


) ing such work 
after it has been 
‘carefully roughed 
out to a. templet 
by manipulating 
the lathe carriage 
and cross feed. 
specially adap- 


Fer finishing work. 
‘A tool of this type is 
table for brass work —H. 


POPULAR SCIENCE MONTHLY 


When You Need Pliers 
You Need Them Badly 


Sooner or later, every man wants 
@ REAL pair of pliers 


YYOU may need them out on the oad, in 
your garage or around the house— 
for anything from fixing your car to making 
radio connections—but when you do need 
pliers, you want the best. 


Pliers are drop-forged from the 
heat quality steel; and they are heat treated 
so accurately that the teeth will neither 
break-down from over hardness, nor mash 
down from softness. "Ask any Mechanic.” 


They stay sharp, bite hard, and hang om 


On sale wherever good tools are sold 


PLIERS and TOOLS 
Newark.N.J. ~ Established 1860 
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Trever koe there were so 
many diflerent kinds of Files 


VER six hundred files, each of different size, 
shape and cut, are pictured in “The Nicholson 
File Catalog.” 
‘The Nicholson File Company produces several 
thousand kinds of files and rasps, each of a dif- 
ferent type~a file for every purpose! 
‘The big, inspirational NICHOLSON Catalog and 
Mile Hlosophy” an inverceing liele manual are 
packed full of constructive, useful hints for amateur 
and professional tool users. 


‘The Company also a booklet 
mad) tor files and a special 


describing household 
booklet on filing for 
the mechanic and will be glad to send these to 
you, ‘cost, upon request. 
Every good Hardware Dealer carries a com. 
assortment of NICHOLSON Files and 
"And most dealers are co to 
‘you as to the sizes, shapes and cuts you 
NICHOLSON FILE COMPANY 
Providence, R.1., U.S. 


NICHOLSO 
FILES 


~a File for Every Purpose 


Die-Making Simplified 

‘The die should be removed quickly 
from the furnace and dipped vertically 
into a large tank of lukewarm water and 
gently swayed back and forth until it is 
cool enough to touch with the hand; then 
it should be left to cool in a bath of oi 

‘The die is now hard—too hard to stand 
the shocks to which it will be subjected in 
service—so it is necessary to draw the 
temper somewhat, To do this a plate is 
heated to a red. The top face of the die 
is polished to remove the seale and the die 
is put on the hot plate, face up. As the 
heat penetrates the the polished sur- 
face will assume a straw color. If one sec- 
tion seems to color too rapidly, that part 
can be retarded by bathing it with oily 
waste. After the die has reached an even 
straw color, it is cooled in oil. 


“HE bottom of the die now should be 

‘ground flat in a surface grinder. ‘The 
top also should be ground, but it is ground 
tapering from the center toward each end 
to give the punch and die a shearing 
action, This reduces the shock to the 
press.” One of the best and simplest 
methods of fastening the punch to the 
punch holder is by filister-head screws 
and dowel pins, as shown in Fig. 2. 

‘The punch is laid out by scribing the 
outline of the blank on the face of it and 
then is machined to the scribed line, just 
‘enough metal being left for fitting, The 
cutting edge of the punch is given a slight 
chamfer s0 that when the punch is set up 
in the press and the die brought in place 
under it, the punch ean be started into the 
die, While the punch is in this position, 
the die is bolted down. 

If the punch has been carefully made 
and set, by bringing it down with a light 
bump on the die, a distinct impression of 
the die will be made on the soft punch, 
‘The punch then should be raised and the 
excons metal filed off so that when the 
punch is brought down again, there will 
be only a light shaving taken down the 
sides of the punch. 


N_ PUNCHING thin stock it is neces 

sary that the punch and die fit 
snugly; but on heavy stock it is custom- 
ary to leave about one-tenth the thickness 
‘of the stock as clearance between the 
punch and the die. 

Practice varies as to whether the punch 
should be hardened or left soft. There are 
many points in favor of both methods, 
but in the majority of eases it is left soft. 
‘This is done because the punch is a simpler 
part to make than the die if, through im- 
proper setting, one of the two becomes 
sheared and spoiled. Also, when the punch 
‘becomes dull, it ean be sharpened by up- 
setting the cutting edge with a hammer 
while the punch is still in the press, and 
shearing the upset edge through the 
die. 

‘The difficult work (if it may be called 
that) is now finished. ‘There remains only. 
the fitting of the stripper plate to the top 
of the die. This consists of a flat 
with a slot twice as deep and a little wider 
than the stock being punched. ‘The open- 
{ng for the punch to pass through is made 
a loose fit except when the punch is long 

(Continued on page 96) 
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The 


a six SENSES 
Smelling 
Tasting 
Seeing 
THE SIXTH SENSE OF INDUSTRY fis 3 | 

py aa and o> 


the savage cowering on the Tycos 


cave, but the heat that 1a " 08 
Servant to use for his own ; Temperature 
2 Control 


HIS is the age of steel 


ab 
instrument in the 


Manufacturers 
Foes Engineers have effected very definite economies for 
manufacturers in every line of industry by applying 


ur engineers will advise you 
sense” in your plant. 


famtue rene — Terylor Instrument Companies 
TORONTO 


ROCHESTER.N. ¥., U.S.A. 


ycos Temperature Instruments | 


INDICATING + “RECORDING + CONTROLLING 
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Remington Knives 
as Good as Their Rifles— 
That’s an Ear Full 


HERE was real need of a Man's Knife—the kind 
Of knife a fellow wouldn't have to apologize for. 
Now see what you get in a Remington Pocket Knife 
knives made of Remington Steel to the rifle maker's 
standards of accuracy, 

Look at the knives illustrated, sharp, strong, crafts 
man’s blades—handy about the work bench, the car 
or working on the radio, Solid construction. 

And they are just two of the many Remington Spe- 
cific Knives for Specific Purposes. See them at your 
dealer's —knives for fishermen, carpentovs, sportsmen, 
‘mechanics, farmers—in fact, knives made to men's indi 
vidual needs. 

Te make sure of getting a Remington see that the 
name Remington is stamped on the heel of the blade, 
Write for circular 01 Remington Carpenter's 
and Mechanic's Knives 


Remingto. Arms Company, Inc. New York City 
Exablished 1816 
am 
fie rau 
‘pen blades 
Sine banaies 


Remington, 


‘THE AUTHORITY FIRE ARMS, AMMUNITION s00 CUTLERY 
Also makers of Remington Cash Registers 


Die-Making Simplified 
(Continued from pose 99) 


and thin; then it is necessary to make 
the punch a sliding fit. 

‘The hole in the shoe for the blanks to 
pass through should be cut larger than the 
‘opening in the die so that if the die is set 
alittle off center, the blank will not catch, 

The gage pin for locating the stock is 
made in the shape of a flat-head rivet, 
one side being filed off so that a flat sur- 
face is presented to the stock being 
punched. ‘There should be sufficient 
space between the top of the stop and the 
under side of the stripper so that the stock 
cean be passed freely between them. 


“THE punch and die now being ready to 
operate, a strip of stock is put into 
the die so that it comes up against the 
gage. Then the press is tripped and a 
blank is punched, As the punch goes up, 
it carries the stock until the stripper 
strips it from the punch. At this point 
the stock is pushed forward so that it 
passes over the gage and the stock stops 
against the side of the opening that the 
previous blank came out of. A little ex- 
perience makes it possible to run the press 
at more than 100 revolutions a minute, 

‘There are many factors that affect the 

‘one being the number of 
wanted. If there are to be 
many, it pays to make an elaborate die; 
but if only a few thousand are wanted, a 
pretty crude die will prove satisfactory, 
as the blanks from both dies may be 
identical 

‘Sometimes a blank is so narrow that it 
is impossible to machine the opening in 
the is made in one piece, so a split 
die is made as shown in Fig. 7." The two 
halves usually are held together with 
taper pins. 

‘A forming die, such as is shown in Fig. 
9, should be made when it is necessary to 
bend up the three sides of our blank in 
Fig. 10. This die consists of a plate with 
‘an opening over which a blank is put in a 
nest made of the three loeating plates 
shown. The forming punch has one end 
‘machined to fit the inside of the formed 
blank, while the opening in the die cor- 
responds to the outside of the turned-up 
sides. When the punch comes down on 
the blank, it forms it as it carries it down 
through the die. 


“THE zane die combines two or more 
operations at one stroke of the press 
‘on two or more blanks, Where it is neces- 
sary to punch a hole in the circular end 
of the punching first described, a gang die, 
such as is shown in Fig. 8, would be more 
economical than two separate dies. As 
will be seen, two operations are pe-formed 
con the stock ut one stroke of the press. 


‘The first blank punched is without a hole, | 


but at each following stroke of the press a 
complete blank drops through the die. 
‘As many as 10 operations may be per- 
formed consecutively in this type of die. 

‘The combination die difers from the 
‘gang die in that it performs two or more 
Sperations on one piece at one stroke of 
the press. In these dies are usually eom- 
bined blanking, drawing and sometimes 
forming. This type of die is extensively 
used in making cup-shaped work. The 


Your hardware dealer 


will be glad to show 
you this display of 
six of the most popu- 
Jar patterns of Klein 
Pliers. You will find 
it in stores where 
quality tools are sold. 
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You bet it’s a fine plier—it bears the Klein trade- 
mark! 


Sixty-seven years of fine plier making are be- 
hind the comfortable way the handles are shaped, 
the easy spring of the handles, and the careful 
tempering of the keen knives. 


Hammer forged from special bar steel, each 
process of manufacture subject to rigid inspec- 
tion, Klein Pliers appeal to the man who is a 
confirmed buyer of quality tools. 


98 BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Lathe Carriage Feeds Drill 


HEN 
drilling 
deep holes in 
lathe, the 
drill usually is 
fed by hand 
and on extra 
long work it is 
necessary to 
change the position of the 
eral times, While this is 


Die-Making Simplified 


(Continued from page 96) 
drawing or cupping of aheet-metal into 


intricate shapes has opened up a field of 
work that seems unlimited. The shapes 
that were obtainable only by spinning a 
few years ago, today are made much more 
cheaply in drawing dies, 

When it is necessary to make deep 
drawn work—that is, deep in proportion 
to the diameter—it is necessary to do the 
drawing in two or more dies. ‘This is be- 
‘cause the metal hardens inthe drawing 
and it is necessary to anneal the cups be- | | 
tween operations, 

‘On plated stock, such as tinware is 
made from, annealing is impossible, but if 
the stock has been properly annealed by 
the manufacturer and the tools well de- 
signed, reasonably deep draws are possible, 

‘The ordinary shoe-polish ean isan 
example of the product of the combina- 
tion die. A section of one is shown in 
Fig. 11 and it will be noted how compact 
is the design. The shoe contains a tool- 
steel cutting edge and die center, Around 
the latter is x pressure ring. ‘This ring is 
held flush with the eutting edge by a pres 


. . ° sure pad containing three pins, which are 
A drill with adjustable ince rcs ro Bo 


tains a knockout pad with a stem project- 


4 ing through the shank of the punch, A 
automatic feed a Sone ea a meet 
‘The automatic feed can be set to regulate the proper a a hid ‘na Stren When 
fessure for the size drill-point you are using, thus minimiz. the panch cases down on the stock, it 
ing the chances of drill-point breakage. cuts the blank and at the same time grips 
Has two speeds. You merely turn the shifter knob on the blank between the face of the punch 
the frame. and the presare Hing. As the punch on 
All-steel chuck with three jaws that hold drill-points of tinues down, the pressure ring also 
all sizes up to 3/8 in. diameter. Eight steel drill-points from forced down, thus Speed iaand 
1/16 to 11/64 inch are included with this drill. tua bleak ao that tu could not wrth 
Every craftsman needs some of the 1500 Good Tools while being drawn into a cup. When all 
made by Goodell-Pratt. Write for our free Catalog No. 15, the stock has been drawn over the die 
which describes the whole line. center and the punch starts on its upward 
trip, the pressure ring atrips the cup from 
GOODELL-PRATT COMPANY, GREENFIELD, MASS., U.S.A. the center so that it is carried up in the 


punch. As the punch nears the end of 
its stroke, the stem of the knockout comes 
in contact with a stop, thus forcing the 
Makers of Mr. Punch cup from the punch 

ve been made 


‘The rapid strides that hs 

in the past few years in die work make it 

~ advisable for the average machinist to 
iliarize himself with this line of work, 

‘as many of the jobs that were made in the 


past in some form of machine tool are now 


1500 GOOD TOOLS being made in the punch press 
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COLGATE'S 


Shaving Stick 


“HANDY GRIP"AND REFILL 


Comfort, 
il Convenience 
and Economy 


‘When we say to you that the Shaving Stick has important advan- 
tages over shaving preparations in any other form, we can do 80 
without bias, for we manufacture shaving sticks, powder and cream. 
In its attractive nickel box, our “Handy Grip" Shaving Stick is most 
convenient for traveling. It will not crush when packed, and it makes 
a wonderful lather for easy shaving. It is not uncommon for a Colgate 
Shaving Stick to last more than a year in daily use. 
“The famous “Handy Grip", with a trialaize shaving stick 
in nickel box, sent for 10c. When the trial stick is pone, 
buy Golgate “Reslle" for the price of the soap alone, 25. 


COLGATE & CO. Established 1806 NEW YORK 


Beautifully 
Jinished 

with nickel 
trimmings 


The New 
Liberty Twin 


: — ——/ 
‘ye This Motor Leaves Nothing 
to Be Desired! 
VERY desirable rowboal 
motor feature that you have 


ever heard of is embodied in the 
Caille Liberty Twin. It has twin 


eylinders, Tight weight, direct 
drive, Bosch % ion, Zenith care 
baretor,, motor eyele contre, 


plenty of power, 
motor docs not vibrate 


speedy and the 
Toate ‘What 


through weed) ruetions that would damage any other so-called 
Mrilting motor.” ‘The Caille direct drive principle has proven its correctness to thousands of 
users over a period of four years. ‘The power is transmitted direct to the propeller. Has no 
bevel gears to waste power and give trouble. "Our challenge to other builders to follow us through 
weeds, shallows and over sunken obstructions has never been accepted and still stands. 


Has Bosch Magneto 


Stee 
Ee | 
has 


Zenith Carburetor 


Motorcycle Control 


fave oot to call ‘soon 

HOS Mow service wat 
‘Fo. Dealers —Wrive foe terme 
Se gon terry 


ane hes 
‘Gabe lipped say we 


Send to Nearest Branch Office for 


Literature 


‘Ai fy Measuring Cnart ta stat yo in ging valve of at 
cethoand mocors ee lite 


The Caille Perfection Motor Co. 
(200 2nd Dovierard Detroit, Michigan 


CAILLE 


_Rowboat Motors 


Seelatneneiane ata 
I 


Perfection Motor Co. 
‘S20 tad! Boulevard, Detroit,” Mich. 


\ conten: . 
| OOPREE sen eo priclrsht te pCa eer Toe 1 


[IS ae 
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| Simple Inspection Gage for 
| Testing Thread Sizes 

| By George A. Luers 

| Automotive and Mechanica! Bngineer 
| \Y7HILE @ number of methods for 
1 VV “reamctcn oer tresde’ of 

Parts are in use, one of the simple 
Sble ways is by means of 


by d 
Jas close as .0001 in. 
fown manufacturing 
ly-has superseded other 
iethods. 
the gage piece is accurately ground 
steel with an included angle between 
he surfaces of 60 degrees and an altitude 
of .38 in. from the base to the apex of the 
ite angle. A ring is attached to one 
tobe 
handled and carried 
more readily. Two 
edges of the gage are 
chamfered, as 
shown, for use with 
the U. 8. Standard 


and A. S.-M. EL 
threads, 

Tn use, the gage 
and screw to" be 
measured are placed, 
as shown. If a 


U. 8. 8. thread is 
being tested, the 
micrometer reading 
js compared by us- 
ing the following 
formula: 

Outede diameter micrometer reading —.28-f- 

2877 


Assn omit aban einadard mise 
screw having 14 threads to the inch. The 
pone ha pg er 
in the formula we find an external diam- 
eter of 45 for the screw. This is the 
EE Fi Re 
or tol te tute and tae aaee 
pol Egg ep esi 
thee bya tote tara dei 
Sila wade te vale dss wk 
is the depth of a V thread having a width 
equal to the flat at the bottom of the 
ne 

Tie V threads ae ving tented he 
iN ppt peor Regret 
esr i San Sela arn 

Tie etied a apteasi te sad 
ee eae ee 
roan wey tara mee teed Ee 
fen Tecaeae seta cred tee 
erotic mediately. tat ses 
jeans eal escent feta te 
{cient or 
| RE to 

dase 3 to able: thn Shae 
Ease pre ions 
adie one ie shed es ohtert 
considering the steps by which the result 
oreo 


tse diameter — 


To coprenize brass, first wet with blue- 
stone solution and then rub with some 
fine iron filings. 
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Indicating Depth Gage Shows « 
Amount of Error Automatically 
[HE usual depth gage does no 


the amount yet to be cut or Za 


10 Shaves 


FREE 


See Coupon 


We Tried 130 Times 


Before we perfected a Shaving Cream like this 
By V. K. Cassady, Chief Chemist 


GENTLEMEN: 
We studied all the shaving this Shaving Cream problem. 
dy soaps made. We learned well We made up and tested 130 
weds rte oa | thelr virtues and their short- separate formulas before we 
comings. attained our ideal. 
We interviewed 1,000 typ- 
Details f the ical men to learn their desires. Then came a surprise 
depth sone in a shaving cream—their We gj 
aapeh Saag Heals. ‘¢ did more than we ex- 
Keel woe Te gic pected—vastly more. We had 
ing it (at right). 2; “Picea Seep sia 10 idea when we started out 
tie te those ideals better than others NO idea when we sta 
i Ne dp Hove Hee tha shaving’ creams coud be 
‘ou onion $0 fy 
Seep the 
ee Users by the millions were 
Be Simereace Masters of soap making ised when they asked for 


We were masters of soap our ten-shave test. ‘Tens of 
agin hh se Salient making. For ssty years thit thousands wrote us letters of 
hole and the holder la pressed down as far y proving thanks. ‘des 
‘as it will go. ‘The variation in the scale =“ ‘ Now we sskyou tomake that 
einex the ecanen to ars ie of our creations—Palm- test, in courtesy to us, in fair- 
ready too deep, pressing olive Soap—is the leading toilet ness to yourself You will be 


| 
| 
| cause it to move down, soap of the world. well rewarded. Cut out the 
| and again the scale reading will indicate jut we spent 18 months on coupon now. 

the error, The spring automatically re- 


| turns the rod to its original position of | 
| zero reading.—Hrexny 8. Larany. 


5 Reasons Why 


1 Multiplics itself in lather 3 Maintai 


+ creamy fullness 


| Lathe Chuck Adapter 250 times. for 10 minutes on the face. 

| JN SMALL shops > 2 Softens the beard in one 4 Strong. bubbles hold che 
having only two | minute. hairs ereet for eutting. 

| or three lathes, each 5 Palm and olive os bing one fine 


is sometimes desired 
to use a chuck of one 


‘To.sdl she Gaal touch to shaving lary, we have created Palmuge After Shaving Tale 
apy nee: Bome Site Egret ls re df ands wel ood 


lathe on another. 
The illustration 
shows an adapter 
for ths purpose. It 


| PALMOLIVE 
SHAVING CREAM 


| at a different siz, it 
| 


10 SHAVES FREE 


‘Shavieg Tale 
sires and mail wo THE PALM 
‘Bait, a"N! Michiese “Aves, 


Bending Pipes by Hand 
BEND jpipes by hand 


Easy to Learn~ 
Easy to Operate 


The Remington Portable is easy to 
learn because it has the one and only 
standard keyboard, with four rows of keys 
and no shifting for figures—exactly like 
the big machines—the keyboard univer- 
sally adopted by business as the best. 

It is easy to operate because it is the 
most complete portable typewriter, with 
every feature common to the larger ma~ 
chines. Solightitcan becarriedanywhere, 
so convenient it can be used anywhere, 
and so small that it fits ina case only four 
inches high. Itis compact, stronganddur- 
able, And its work is beautiful —always. 

Remington branchesand dealersevery~ 
where sell the Remington Portable. Use 
it as you pay, if you wish. 

Ask for a demonstration, or write for 
illustrated “For You—For Everybody”. 
Address Department 67. 


and its name is P. 


Remington Typewriter Company 
324 Bena, Re York Drones oe 
emits Olen ok King sowet West, Totes 


REMINGTON 
PORTABLE 


THE RECOGNIZED LEADER-IN SALES AND POPULARITT 


a 


be heard.—Joun Matrex, Marion, Ind. 
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Feeler Block Gage for Setting 
Straddle Milling Cutters 
[SX SETTING up cutters and 


Diagram showing how the gage block and 
(eer Wocks "are used to inoure’ wccurecy 


‘used. Screwed and doweled to the base of 
tthe fixture is a block 1/16 in, narrower on 
each side than the required distance be- 
tween the cutters or finished width of the 
work. ‘The feeler blocks are separate 
hardened and ground gages 1/16 in. thick. 
‘They are used in connection with the 
fixed block to determine the distance be- 
tween the cutters. 

With this device cutters can be sot up 
for repeat runs at any time and the ope- 
rator is sure of the work's being right.— 
W. Burn Bexxert, Bloomfield, N. J. 


Calipering Holes while Boring 


TE _iticutty 
of calipering a 
hole that is being 
bored with a bor- 
is ris largely. 


Compressed-Air Whistle Used 
for Factory Call System 
AN EFFECTIVE factory call system 

‘ean be installed cheaply in any plant 
that uses an ordinary air compressor. 
On the compressor is mounted a amall 
whistle of the kind often used on auto- 
mobile trucks. A rope leads from the 
whistle in the shop to position convenient 
to the man in the office who greets callers, 

In one plant where this system is used, 
a code has been devised—one blast of the 
whistle for the manager, two blasts for the 
superintendent, and so on. If the official 
of the company happens to be out in the 
shop when a caller arrives, the office man 
without leaving his desk gives the proper 
number of tugs on the rope, and the 
blasts of the whistle are loud enough to be 
heard anywhere in the shop. 

The idea is especially well adapted to 
shops where there is considerable noise #0 
that the ringing of an ordinary electric 
bell operated by a pushbutton would not 
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ACK & DECKER 


Steel Rods and Pins 
QUARTER-INCH 
PORTABLE ELECTRIC DRILL 


“With the Pistol Grip and Trigger Switeh”” 


TOOUMAKERS VISE. 


‘The tap, which is eplit brags tube, 
{held “ina toolmaker’s vise 


Bench Drilk 
fog onal. The 


enter freely. The tube is held in a tool- 
maker's vise, and, after the rod is inserted, tilt cam bet 
the rear jaw is tightened, ‘The vise then S setted or de 
is moved back and forth over the rod and ij feted auickly 
fine emery and oll, or valve-grinding com- 7 La: 


Radic ims 

pound, is used as tn abrasive. As the lap 

Pou dere the hv bi tgltinad to Gus $12, 

the tubing on the rod.—Jor V. Romic. * Gndins Outta. Con ‘icons 
= 


Globe Valve Seat Grinder 


A, 200% for refacing the brass neats of ££ 
common types of globe valves ean be a —_ 

made as illustrated for a few cents in half ——<—_ 

fan hour, It serves fairly well in place of Holes Do 


special tools, which in the larger sizes are How Man: F 
quite expensive. . Bore—Stop and Think! — 
Remove the composition or metal disk [ese Se, 


from its holder and fill the space with 
paste of thin glue 

and emery powder, 

caeyo ting ae much 

powder as the glue 

ert will take up. Level 

srey the top while it is 


camp tar sie 
to berden. Une 
Baka erew the stem 

fro’ the valve 


wih the bolder 
Dik der, led tached pl 


ina 
ter's brace and usg it 


See thht the di 
will Abt be softened or 

ready'te repl 
soglepin hot wafer for 
th and-efnery St. 


made a first class job of refacing 3- a 

4 method. A regular 

grinder for these sizes costs, I understand, 
James E, Nopue, Toronto, 


You can bury from your own jobber 


NUMBER of lathe shortcuts used 
by expert mechanics and a feature 


Orders and inquiries may be mailed to 
article, “Getting the Most Out of = 


‘Witz BLACK & DECKER MFG.CO. 
700 Pennsylvania Avenue, ‘Towson, Maryland 


Lathe” are eckedaled for carly poblicar 
‘ion inthe Better Shop Methods Depart- 
= 


Shaving Sticks, Like Men, 


Differ in the Grasp They Offer 


an new Williams stick 
fers you_a man's grasp— 
totally different from the 
finger-tip hold of other 
shaving sticks. 


You'll make friends with 
Doublecap from the first, 
The moral holder goes 
clear tothe middle of this 
stick. There's plenty of 
Tom for your fingers. And 
the big hold saya he ame 
from first to last! When 
one end of the stick is 
worn down, stare on the 
other. And when both are 
used, the remaining thin 
wafer of soap fits nicely on. 
2 Williams Re-Load. 


‘Williams Re-Loads cost 


Williams 


Bythe makers of the famous Willams Holder Top Stich and Williams Shaving Creum with the Hinge Ca 


less than the original pack- 
toe: Themetl Doublecsp 
containerlastsindefinitely. 
Ieis highly polished, non- 
corrosive, a fit neighbor 
for your handsomest silver 
toilet articles. 
The soap in Doubleca 

that same femour shave for 
which Wiltamatsnored-—heave 
er, “never-say-dry” lather, and 
delightful aftercare of the skin. 
‘You'll find Doublecap the per- 
fectatickintheperfectcontainer 


‘THE J, B, WILLIAMS COMPANY 
‘Giasoobury, Coon. 
The J.B, Williams Cox (Canada) Led. 
‘Se. PaeickSeret, Montreal 


Doublecap — 80S bower to operate. ‘An etective 


Shaving Stick 
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Radii Center Finder Speeds Up 
Mechanical Drawing 


‘0 DETER- 
MINE a suit- 
able radius and 
locate its center in 
laying out me 
chanical drawings, 
a radius templet 
may be made by 
scratching a num- 
ber of concentric 
circles on a Jight- 
weight cofuloid 
i ircleg’ 


—C. 
Fitting a Swivel Base to a Plain 
Bench Vise 
A, BENCH vise with a plain base, 

which cannot be swiveled into the 
most convenient position for working, 
usually can be fitted with a swivel base 
without much difficulty. 

‘Two disks of iron or steel plate, about 
3 in. thiek are | 
provided, one 
to fit inside the 
‘edges of the bolt 
holes in the vise 
ase and the 
other about 1 


uary ruts, 
Asef: handle, shade fro 
steel find a ping added to the 
each #f the bolts. The vise then 


| ean be swung around and locked in any 
| position desired 


Chip Blower for Deep Holes 

TONE cutters and mechanics often 

have difficulty in removing chips and 
dust from the bottom of holes that are 
very wide or too deep for the common 


chip blower for 
‘such work ean be 
made as illus- 
trated. ‘The cup 


Saw Filing Pays 


_} rover saw-root co. 


pi 
by first turning 
the threads out 
on a lathe and 
tapering the 
edge, A rubber 
skirt is attached 
at the lower edge. 


Your Ideas at Home 


With the help of = 


Junior Bench Saw 


‘Two brass tubes 


chips'and 
_—~_| other.—C. A. Martin, Lewisburg, 
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hot possibly turn in its, 
handle. 


Crimped ferrule never 
loosens. 


eof het tcl 
ered ro cand runs 
ferain. Bardesigned for great 
frand comfort A most rel 
sible wrench. 


hard center acd tough 
vig Balanced tbe non: 
da apered hry Rema: 


What Tremendous Vitality They Have 


LANNY too! produced by the Vichek proces is a 
guaranteed perfect, longlived tool because the 
Vichek process is the most advanced that the 
science of tool making has ever known. 


Within fifteen years this institution has become 
recognized nationally solely through praise of 
Vichek tools by mechanics, machinists and the men 


who love tools that serve them uncommonly well. 

The steel, temper, design and balance of Vichek 
tools—every basic fundamental—is the result of 
the application of exact science, infinite pains and 
close supervision. They are guaranteed tools al- 
though the name Vichek on head or handle is all the 
guarantee a user ever requires. Write for literature. 


THE VLCHEK TOOL COMPANY, CLEVELAND, OHIO 


EASY TO SAY VELCHEK 


VLCHEK TOOLS 


MADE BY THE WORLD'S LARGEST PRODUCERS OF TOOL KITS 
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Toolmaker's Accurate Hand Vise 
Has Renewable Threads 


THE toolmaker's hand vise ilustrated 
hhas several marked advantages over 
the type ordinarily designed and made by 
mechanics for their own use. The slide- 
‘way on the bottom slide runs out at each 
fend, £0 that it is possible to finish the vise 
all over before grinding. Furthermore, 
the screw can be made a snug fit so that 
the jaw will slide without binding and 
have almost no play sideways and up and 
down, as is unavoidable in vises 
is impossible to line up the sc jectly. 
The soft plugs pravide 
of renewing the Sreagfit it 
any no 
prin a ody, 
NG yy ‘quai 
lie i led out with 


Pie 


Price $110.00 
(Without Tubes and Batteries) 


Pride of Possession— 


Ownership of the new Eisemann Broad- 
cast Receiver imparts a sense of keen 
satisfaction, 

Little is left to be desired—not simply 
because of distinctive appearance, but by 
reason of the remarkable performance 
of the RF-2, 

New distance records have been reported 
almost daily since the introduction of this 
latest receiver. 


S509 co. 
SE 


i 


bea 0 


faxow 
GS Sac 
4 

Nes OR] 


A transformer coupled tuned radio fre- 

quency circuit is employed, with two 

ages of audio frequency amplification. 
ASK YOUR DEALER 


Descriptive Literature on Request 


EISEMANN MAGNETO CORPORATION 
Wiliam N. Shaw, Provident 
40 Thirty-Third Street Brooklya, N.Y. 


‘vvembled and detail 
“irew and other” parts 


in. wide eutter, which also is used to 
the body post. The fillets in the body 
post are milled with a 1/16-in, radius at 
the corner. The middle slot in the body 
‘then is drilled out with a 7/16-in, drill and 
end mill and a yer~ 

‘The bottom slide is milled 34 


Tool Cases! WE PAY $8 a DAY | it. wide and sin. deep, with a 35 by 8 in, 


Sahies axerstos Rotator, tor sside cutter, the work being reversed to cut 
fee Machiniats and Razer Blades Every man the slot cent ‘i 


eae 
600 SHAVES | The jaw slide and the strap slots are 
0 SHAVES) rein in ty tinder, te 
pfs if ts | Senonts ate Set 116 ts, wise ated about 
ie SEeSS tae wetted | Site ton, deep witha I/in. sey, the 
Te Pale Lane Cx, San Savas: | body of the work being tilted at 48 de- 
—- Seats | gree werk hen fared to 

tie Ei facoplwt agunat an ange bea 
eT TROF MES. 22. | the post dried with a %-in. drill and 

Borel tof tn 
Tesi wesiewh dill penciog 
The Real Estate Educator | ic viSim, 11y hy hy 24 in, ground 
square all over, the bevel is cut with a 
\Cuained on bose 10 
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Toolmaker's Accurate Hand Vise 
the hole for the soft plug is bored in the 
lathe 34 in. in diameter and 11/16 in. deep, 
tapped }i in.—20 thd. 

‘The soft plugs are forced into place in 
5 arbor prone siter te Jaw avd body are 
hardened. Then the body and jaw are 
ground all over. The jaw is made a snug 
sliding fit in the body slide, after which 
‘the jaw and the body post are bored and 
ae iceg tag fenton 
USS. thread. This procedure is as fol- 
iron on the lathe faceplate, drill through 
‘the plug with a 6/16-in, drill 1! in. deep, 
Sim esontaes d of Nich 
tom of the thread .4 in., boring until the t 
Ff lec In the Dead of Nig 


the sliding jaw and thread the body post 


Golca caaiew ee eimeperst Inthe dead of night a fire breaks out—the alarm must 
ag rer ag be given. A child is taken sick—the doctor must be 
Dee Ee eee called. A thief enters the home—the police must be 


TUDS with wingnute that are con- 
tantly in use, as on jigs and fixtures, Tocated. 


fee id alates Tiree fienis In the dead of night the American turns to his tele+ 
keep the studs tight: In heavy material, phone, confident he will find it ready for the emergency. 
rill« hole into He knows that telephone exchanges are open always, 
sett the operators at their switchboards, the wires ready to 
the stud’s di- vibrate with his words. He has only to lift the receiver 
cme ead from its hook to hear that calm, prompt “Number, 
‘and countersink please.” The constant availability of his telephone 
nee en gives him security, and makes his life more effective in 

about 1/16 in. wider horizons. 
Ka" into the Twenty-four-hour service, which is the standard set 
In bewey metre (at hs tapped hole for by the Bell System, is the exception in the service of 
pe Ba Continental Europe. An emergency may occur at any 
in place. The steel ball causes the threads time, Continuous and reliable service has become a 
cai toTe ied eae part of the social and economic fibre of American life. 


ounterink the bottom of the 
btusely and, with diamond 
point chil, cut three’ oF four grooves 
down the ey ofthe ountranipar of 
the hol, starting with almost nothing an 
cutting in deep toward the center. Screw BELL SYSTEM 
the stud in place and rivet it over firmly One Policy, One System, Universal Service . 
Grinding Wrench Jaws _ | THE SORNDRVER THAT WOLDS THE SEREW | TOOL CHESTS 
ateirie As Coda Th Hand a Aseblig Pon MATEO Wx 


Toolmakers 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


cas ale ears 
Trimoaley saa | erat 


wrench that had 
been discarded 
because of the 
battered condi- 


‘Acemderiad psi) : | ‘Send forit TO-DAY, 
‘s1Pwipad THE COBURN TOOL CO., 7 Been. eer 


MECHANICS WANTED “WONDER” COLD PIPE, 


HE time you waste hunt- 

ing through a heap of 
assorted styles of wrenches will 
pay for a Kit of Snap-ons— 
real, husky interchangeable 
socket wrenches, hand-picked 
by experts for your own car. 
To tighten this or loosen that, 
just snap the right-sized Snap- 
on socket, found in a jiffy, on a 
Snap-on handle and go to it. 


Here's a__ typical Snap-on 
selected Kit—a handful of 
special-steel units that do 
more work easier than 60 old- 
style wrenches at a fraction of 
their cost. A few dollars will 
buy a Kit for your car. Just 
fill out the coupon and we'll 
send full detail 


Snap on 


Socket Wrenches 
MOTOR TOOL SPECIALTY CO. 
14 E. Jackson Blvd., CHICAGO. 
Gentlemen: 
Please send me full particulars about 
Snap-on Kit for sear. (Lf interested 
in Master Mech: 


buy tools from 
Names... on 


Addrest......scse00e0 
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Attractive Rocking-Chair Easily Made 


direction of the mor- 


HIS comfortable 
T ing-chair is By Stanley W. Blanchard’ tise through the rock- 


the companion 
piece to the upright habitant chair de- 
scribed in the April issue of Porvtan 
Screxce Moxruty. 

It is a more ambitious project than the 
other chair, as there are several joints to 


Dut it is well within the reach 
of any amateur woodworker 
who takes care in his work. 

First cut out the back legs, 
the front logs, and the rock- 
cers after laying out the parts 
to cut with as little waste 
possible. To have thes 
pieces cut at a mill on a band~ 
saw is not expensive and it 
eliminates the hardest physl- 
‘eal part of the work. 

Bore the $-in, holes in the 
front and back legs for the 
side rungs only. ‘These holes 
are bored straight through 
at right angles to the front 
of the legs and not at an odd 
angle, as are the holes for the 
front and back rungs. 


‘ASTEN a back and a 

front leg together by driv- 
ing the rungs into place. 
This will hold the legs in 
their respective positions so 
that the rocker may be laid 
in its place at the ends of the 
legs and the shoulder of the 
tenon marked where the 
rocker eroases the legs. Then 
put the rocker under the legs 
and obtain the lines for the __ ME UT! 


Friction Tape Serves as Belt for 


Small Motor 
PRDINARY tire tape sometimes may 
small 
stan 
belt di 
rated 


how we9e ea 


er by marking where 
the leg crosses the rocker. The four 
mortise-and-tenon joints are now eut out 
and fitted. The arm is fitted into place 
in the same manner, except the joint in 
front, which is a plain right angle, 
‘The two sides now being teamed, the 
an 


es of wood, or thd holes may be bored 
h the aid of the dye alone if you are 
‘well practised. 


‘UT the mortises in the back legs for 

‘the slats and then assemble the chair, 
using strong glue and pinning the tenons 
into place with a 3¢-in, dowel, if you wish 
to increase the strength. 

After the glue has dried for about 24 
hours, scrape and sand the chair, finish 
‘as you please and then put in the soat 
as explained on page 82 of the April 
Porutak Science MonTay, 


fping. I pasted the tape 


y ;pped. One thickness of 
pe @ pump at 6000 revolutions 

‘and the tfection previously due to a tight 
it inated.—F. “Hl. 
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Home Workshop Sewing Table 
Maintains Its Popularity 


Sewing table and a one-third scale toy matt 
made from “Hote Works. Samgpnt 


= ¥ | 

first JHomeA¥grkshoi bluepfint | 

pyplish4d> bX” Pprutdn ) Scugfice 

M with the Working’ de- 
tailyof 


‘a sewing table, continues if de- 
(Con 


n page 110) 


Complete List of Blueprints 
AN. one of the blueprints listed 
‘below. can" be “obtained. from 
PopuLAR Science MONTHLY for 25 
cents, The Editor will be glad to pro- 
Vide, upon request, information rela- 
tive to tools, material, or equipment. 
Blueprint Service Di 
Popular Science Monthly 
E25 West 30th St, New York 
Guyrieaex: 
Send me the blueprint, or blueprints, 
T have underlined below, for whieh f 
inclose cents: 


Fete eae 
erate ee 
Ste eee 
Siem atm Sake 
teen cece = 
Colonial Weiting Desk ise 
repent 

= 

= 

= 

= 

= 


‘Fraves for Hoore snd Garden. 35 


Pics pint) 


City ant Sta 


Every One Can Now Own 
a Quality Radio Set 


MODEL MW 
‘Shown in the dust 
Sema the font the 

nina cam be woe 
els for only 35450. 
Write for Bulletin 


These two Improved Mir- 
aco models make it possible 
for every family to own 
their own set—to have a 
choice seat for the opera or 
symphony or jazz concert 
right in their own living 
room. 

Improvernents 
that appear in expens 
only are builtin éach and every 
MIRACO. In other words, highest quality at the lowest 
rice has been solely responsible for the sale of thousands 
Sf our sets that are bringing radio:joy to each and every 
family who own one. Users of Miraco seta report getting 
fas many as fifty stations in one evening. 

The cabinets are of solid mahogany and workmanship is 
uunexcelled. Easy and simple to operate and always de- 
pendable. “Fully GUARANTEED ngninat any defects in 
‘Workmanship. 


Write for our new bulletin TODAY 
DEALERS—JOBBERS 
Write for proposition quickly 
AGENTS 
There's still some territory open—write or wire 
THE MIDWEST RADIO COMPANY 
808 Main Street, Cincinnati, Ohio 


CY%e Improved 
AAITRAC 
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APairof Red Devil Pliers 
—Handy for Quick Work 


‘SmrTu & HEMENWAY Co, INC, 
Manalacarers of "Red Des” Toss 
Weer, NewTek, NT. 


The All Purpose 
Hoe Wrench 


Everywhere you 
can use a wrench 
you can use a HOE. 
No wrench has ever 
before been manu- 
factured that com- 
dines somany advantages. 
Quickly and easily put 
‘on pipes. Grips in diffi- 
cult places, will not slip 
or let go. Does not clog 
in mud or sand. Grips 
@ | nuts square and holds 
Sout 

$1.25 them. 


Manufactured of the best and 
strongest materials obtainable. 
Fully guaranteed. Order 
through your local dealer or 
direct from the factory. The 
HOE is Strong, the HOE is 
Durable, the HOE is Simple. 


Use It and Prove It 


Hoe Corporation 
Poughkeepsie, New York 


Atlast!a 100% 
Woodworker 
Only $225.0 


‘complete with moter 


PARKS Cabinet Shop Special is 
‘sbrolutely the most complete small 
p eauipment you can buy! Every 
thing in oe compact unie with motor! 
inf toe machine fr your home shan 

lor the cabinet maker—novelty and 
foyrinaker-special furniture Duilder— 
forthe farmer who. maker his own 
rates beehives, ete. No end to Sts ne 
fulness! 

‘Complete, or without motor and a 
tachments to suit Your needs, 


A Portable Electric Lamp Hung 


from the Picture Molding 


"TO INCREASE the usefulnem of your 
portable wall lamp, get a length of 
hard wood 1 in. square and 5 ft. long, 
stain and finish as desired, attach a modi- 
fied picture hook at one end, and suspend 
from the picture molding. Clamp the 
Portable light at any height desired and 
carry the cord up through a cup-hook 


Rooms where the portable ispised most 
frequently seldom hayswall 

plugging in, but with\this devife the cord 
fs inconspicuougafnd hows of him's way. 
‘There is no #cessity fr mi 

or woodygrl ser 

scratchifg bed f 


the 
smes"or highly polished 
type by diggAt clamping is eliminated, 

itpaymits shifting the light to any 
eifht and to any part of the room with 
ind safety. For subdued or indirect 

it the lamp can be turned up toward 
the ceiling—H. G. Weexs, Colorado 
Springs, Colo. 


Home Workshop Sewing Table 


(Continued from page 109) 
mand among amateur woodworkers. The 
original tracing has gone through the 
blueprinting machine so many hundreds 
of times that it will soon have to be ro- 
placed or the number withdrawn. But 
copies are still available for those who fill 
out the coupon on the preceding page. 

A table made from one of these 
blueprints by H. N. Aldrich, a banker 
of Rosalie, Neb., is illustrated at the 
top of that page. Mr. Aldrich writes as 
follows: 

Tam herewith sending you a photogrash of the 
sewing table made under your blueprint No. 1, oF 
‘ther two tables, one of which isa one-third scale 
‘model made asa Chilatmas present for my daughter. 

‘Right here and now I want ta expres my appre 
ation for the service of your department. 

“The photograph really does not do justice to Uhe 
table, Tt war made from South American ma 
Sy, polished, with hardware of brats and nickel. 
‘The pices wete al ext to measure before assembling 
and to good was the bloeprist that not ove bit of 
Cce-andst carpentry was necessry. 

“The table cost me in the neighborhood of $1 
ich i a good investment in comparison with the 
Drie of the same article factory built, which is much 
Inferior. 


An equally interesting photograph 
of an arbor built from Blueprint No. 
9 will be shown next month, followed 
by other illustrations of readers’ craft- 
work. 


Glass Protects Radio Condenser | 
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from Dust and Moisture | 


"To, THE radio experimenter a glass- 
inclosed condenser is invaluable. An 
ordinary radio condenser ean be con- 
verted into one of the inclosed type with 
nothing more than a 1- or 1}é-quart jar 
and an old phonograph record. 
‘The top of the jar is cut off by wetting a 
rly heavy piece of cord in aleohol, 
it around the jar at the point where it is 
to be cut, setting fire to the cord and, Sercent 
when the flame has reached its height, 
plunging the jar into a bucket of cold 
water. If you have never tried this trick 
before, experi- 
ment ‘on some 
old jars. first. 
Be careful not 
to smear any 
surplus alcohol 
‘over the jar. 
‘When the jar 
is ready, cut o 
‘aaw from an old 
record or other 
panel material 
a circular top | 
44 in, larger in | 
diameter than 


et) Sargent Planes 
bide shat nd tctng | 


‘The top withthe condenser fixed a Us | 9 eg simple in adjustment, 
keen and lasting! 


‘The Sargent AutoSet Bench _ Then there's the Sargent Stee! 
m obtained by Plane is the handiest all-round Block "Plane," This ts. wmall in 
incarded B batteries plane you could have in your size and a right convenient tool 
1 wax is cool, remove the tape. workshop. It is true, keen cutting, for any work-bench, The spe- 


type of inclosed condenser is dust | time-saving. It can be used on the cial low angle arrangement of 
and moisture proof, It will find favor rougher jobs where a good deep cut cutter makes it particularly good 
with transmitters and experimenters who: is a necessity as well as on finer work for cross-grain cutting and rough 
such a requiring a clean, quick fish. or ‘Knotty surfaces. And you 
| You'll fad its adjustments re- can't beat it. for’ the Snishing 
oil, ‘This is impossible with many com | markably simple. With the auto. touches or work in close quarters: 
mercial types, as the condensers have bots Metis Het temic eMac eee bee 
toms that are merely bolted on and are | Chromium steel cutter, whet and ware’ dealer's and write for” the 
not leakproof,—Rowert P. Brook: replace it without changing the Sargent Book of Planes, which 
eens original adjustment. is full of detailed information. 
Oilcan Makes Serviceable 
Lamp and Blowtorch SARGENT & COMPANY 
"TO, MAKE an alcoho! lamp and biow- | 50 Water Street Hordwore Manufacturers New Haven, Conn, 
torch for soldering, cut the spout 
from an oilean’ where indicated by’ the 5 
dotted linea in the accompanying illustra- 
tion so as to leave about %4 ee bg I 
attacl to the * — a ——— 
ean. Cut of 6 s &> & 
at Cit ft th Jools & Hardware 


tip of the spout 
ump wick, and elose the lower 


end with solder. = 
or eg Scie’ $25.00 in PRIZES Sas 
etait | 


allow a jet of air to 
strike the flame. 


Drill Pk 
8p, 
fo 


SPF orreR! 


While they last 
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ATKINS 


SILVER STEEL 


Hack SawBlades 


and Frames 


TKINS “"Non- Breakable” Blades 
‘and Atkins "Easy Grip” Hack Saw 
Frames make light work of the hardest 
metaleutting job. "The blades are 
‘speclally. tempered by an exclusive 
Process, which makes the cutting ed 
Extremely hard and the body unaually 
tough and flexible. ‘That's why they cut 
fast, clean and eaay, and do not break. 
‘Atkine "Bary-Grip" Frames dicect full 
force of the stroke to. cutting edge of 
blade. “Nickeled and polished, adjuntable 
‘S8to12 inches, hard rubber handle, 


Power Hack Saw Blades 


‘There are Atkins Blades for every 
metal-cutting machine. "Saws in the 
Shop" gives the correct blade for each 
‘machine and job, and shows how you can 
26% more service with Atkins 
SWIK-KUT Power Hack Saw Machines 


ae a NN 


Atkins “400” Hand Saw 


‘The finest hand saw made. Blade is 
“Silver Steel" which cuts easier, faster, 
cleaner and holds its edge longer than, 
fany other saw steel. Beautifully finished: 
made with skew or straight back. Rose 
wood handle. Perfection pattern. "Saw 
‘Sense” gives full details of this splendid 


Get These FREE BOOKS 


Sew, Sem" shows Atkioe cond -<utting 


as 
Fig gre 


EC NSBR Coy tne Dene 


Indianapolis, Ind. 


Conveniences for the Home 
Garage Made from Oilcans 
MPTY 1- and Sal. oileans, which 

usually collect about the garage, 
can be made into many sim 

seem by Cha car owner, 


|. container. The edges 
‘and the corner is cut open 


RAY — 
[oa baeae 


Maremats. 


to accommodate a 1}4-in. tube made from 
the same sheet metal, which is inserted in 
the hole and soldered. 

For filling an inaccessible reservoir 
opening, a flexible section of 34- or 1 
metal tubing is soldered to the cap of 
I-gal. can. 

A shelf for cleaning materials and pol- 
ishes is made from the bottom of a large 
‘can by cutting the edges diagonally, turn- 
ing them over, and securing the section 
to the wall behind the bench. 

‘A tray for the greasing equipment re- 
quires one long side of a large can with a 
fabric strap for a handle. With this tray 
containing oileans, grease un, cup 
grease, spring oil, gear oil, and various 
tools for the removal of oil and grease 
plugs, the lubrication of the ear is accom- 
plished quickly and easily. Another fix- 
ture is a holder for instruction books, 
clippings, charts, and auto references, 

‘These few suggestions are typical of 
many conveniences, including drip pans, 
storage boxes for small tools, and holders 


for vuleanizing materials —G. A. 
ih 


A Sst petal bopectad 
Soot apart "Sayers 


eae 


esate outset poset 
ee  co.cont tat 
S82 Conn Bldg. Elkhart, tad. 


oan 


MAN WANTED}! ese 
Serine Stoswed! vaca 
Fae Seer a 


‘SEND FOR THE INTERNATIONAL CATALOG 
One oye 
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Gas-Heater Control Operated 
from Floor Above 


TT HE householder who lets his gas bills 
‘mount because he is too lazy to 
down to the cellar and turn off his 
water-heater promptly, can it 
automatic control at an expense, 
dollar and 30 minutes’, work. 


Tore a 1(-in. hole infthe gupp 
the heater valvey, Tap it wi 
tap, and screw jd& brafs elbor i 
rardyrare stofe,  Swa 
rube gif enough to reach 


and bend over 


oF singhe 
hye ia preset 
i end tee 


5 
Thi bation refuses 10 
“es sewed to 


Neat 
= 
hat pt cred usin, wre It takes real “fit” for 
the end orton. ‘The Up should he summer underwear comfort 
pasomsd agueher 15 ioe, Say’ sty sa ec 
flew of ea leh wha gai, perverse cme ele ee 


Bolt a metal or hardwood arm about 
1 ft. long to the valve handle and provide 
aheavy counterweight. Run a chain from 


this to the first floor and fix hooks or other 
for fastening the end, If the fur Free, ean losesting legs that 

nace has an upstairs control, simply dis- es invo. a. bunch 

‘connect the chain from the draft door and closed crotch that really 


use it, because you need the gas heater closed. Think of all the 


more in the summer when the furnace is 
out, 

Varying installations of furnace and 
heater will require modification of these 
directions, but there are few homes in 

iden cannot be worked out 
. W. Horkins, Detroit, 


wonder of 
comtortab verywhere. 
turns in comfort and 
extment you 

‘Simply tn: Hanes is made for youngsters 
too, "Ages 2 to 16—sizes 20 10 34, 


Go in to your regular dealer's 
a fay EHlanes Ath 
he en' spy you a8 


Cutting Slots in Thin Metal 


A. SLOT in thin metal often ean be eut 
Cry deferb pp lgeiion SeiSes Bor Gores tee ee ee 


& wooden form held in 2 vies, se shown, ‘ttn your money or sive you & new garment Many eam break, 


and using a hacksaw. 
= P. H. HANES KNITTING CO., Winston-Salem, N. C. 
New York Office, 366 Broadway 


Nest Winter Wear Hames Winter Underwear 
4 =} DO YOU LIKE TO DRAW? 
‘<g> CARTOONISTS 


‘TRAINED 
= BY W. L. EVANS 


MAKE BIG MONEY! 


cuts are made, the piece is flattened and 
the ends of ‘the slot cut with a cold 
chisel. ‘The edges are then trimmed with 
a file—Wtiam J. Epwoxps, Jn., White- 
hall, N.Y. 


Pexto Snips 


Famous since 1819 


‘OU will find it a pleasure 
to work with Pexto Tools. 
They are made from highest 
grade materials, parts that re- 
quire strength are drop forged, 
cutting edges are of best tool 
steel properly heat treated, 
parts that are liable to wear are 
hardened, in fact, all branches 
of our manufacturing and se- 
lection of materials are carried 
on scientifically and each and 
every tool is carefully inspected 
before being packed for ship- 
ment. 
‘The line consists of Bit Braces, Auger Bi 
‘Squares, Chisels, Hammers, Hatchets. Plies 
Monkey and Pipe Wrenches-Angle W rene 
Screw Drivers, Snips. Compasses, Pruni 
Shears, Dividers, Calipers, Pincers, Solder- 


1 Coppers, Nail Sets and many other 
‘small tools. 


Booklets covering our important lines 
‘are available for free distribution. 


PEXTO TOOLS are carried by 
practically all progressive dealers. 


WORTH WHILE TOOLS 


The Peck, Stow & Wilcox Co. 
Southington, Conn., U. S. A. 
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'Brick Base Insures Fine Flower Beds 


| GMALL omamental fower-beds pre- 
pared by amateur gardeners often fail 


poverty of the soil. Simply removing the 
arth from the flower-beds and replacing 
it with rich dirt is not always sufficient, 
as the adjacent or under earth quickly 
impoverishes the new soil. 

This difficulty has been 
gardeners in Washington, I) C.,. where 
the flower-beds are universsfly admired, 
by the expedient of y 8 Boor or base 


vercome by 


of ordinary buildin, 
retaining wal 


possible. 


flowers. —G. A. L. 


Small Condensers Aid Your Radio Set 


“THE proper placing of fixed con- 
denser often will make the difference 
between good and poor radio reception. 
When a one-tube regenerative set is 
used, there is often no need for a fixed 
condenser across the 
phones to by-pass 
the high-frequency: 
current flowing in 
the plate circuit 
around the high re- 
sistancetothese cur- 
rents offered by the 
Phone windings. 
‘This is due to the 
fact that the cords 
of the phones pro- 
vide the capacity 
required for the purpose. When one 
or two stages of audio frequer 
‘used, however, the requigat™ cay 
removed as s00n as ones 
out of the plate slreult of the 
lenser 


puzaled to know 
tage does not step up the 
fas it should, or find that they 
retune their sets when they plug 
their phones into the first or second stage 
after having first tuned in a station on 
the detector stage, usually will find that 
this fixed condenser across the trans- 
former's primary winding will eliminate 
the difficulty. 

Noisy operation or howling in the 
amplifier stages often can be corrected by 
connecting fixed condensers of from .0005 
to .002 mfd. across the secondaries of the 
amplifying transformers. In some cases 
connecting grid leaks of from 14 to 6 
‘megohms across the secondaries of the 
transformers will accomplish the same 
results. In other cases, connecting a 
condenser and grid leak ‘in parallel and 
the combination across the secondary, 
will give even better results. Different 
values and combinations should be tried. 

‘Still another stunt is to connect a fixed 
condenser between the F terminal of the 
secondary of the transformer and the fila- 
‘ment circuit at the points marked X in the 


accompanying illustration, instead of 
‘connecting the F terminal direct with the 
filament eireuit or the C battery. 
If you find that your 11-plate or 23- 
plate variable condenser does not give the 
amount of capacity 
you require, remem 
ber that when two 
condensers are 
nected in pi 
the total capacity of 
the combination is, 
equal to the sum of 
the two, When you 
want a capacity 
smaller than any 
condenser you have, 
either fixed or vari 
‘two condensers 


tion a .001-mfd. con- 
ry was obtained 
0005 fixed condenser in 
28-plate condenser whose 
maximum eapheity was .0005 mfd. 


Slip-Cover Keeps Dust from 
Radio Receiving Set 


GTANDING idle much of the time, the 
ordinary radio cabinet and panel con- 
stantly are in need of dusting. ‘The pol- 
ished surfaces seem natural dust collectors. 
‘This can be overcome by making a slip 
cover of imitation leather or cloth similar 
to one used for a typewriter. Slits may 
be made for the wires—Davip Courrs. 
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| Glass Push Pins Serve as Knobs 
for Smaller Drawers 
HEN constructing homemade fura-} 
ture, it is not always easy to obit 
suitable knobs for small drawers, yet 


knobs must be in harmony wit 
design of the article or the wo 


posh plas make 
drawers. 
‘The pir 


TRANSFORMERS tron 


QUAL to the wi back, as indicated, 
‘of reception requirements, | | to. make a. thin s 
Marle Transformers amplify | | place in which the 


ithe weakest broadcasting, over | | pincanbeclinched. 
frequencies all the way up to | | Amiel the pint Here it is— 
3500 cycles without variation. 

ae, ae 2 ", Your odd-job helper! 


Perfect tone quality. Utter 
absence of howling or distor- Calif: 2 deawer Hab IHESE are the days when odd jobs pop 
‘up and your spare time it profitably 


tion. To get the most out of 
filled in doing them. 


i Marle Tr re 
rsrecally adanal ware aestee: | | Punching Holes in Sheet Metal | youit have a cerh 


ccuithy the’ SUPERDYNE, spady for eunmer 88 
"Ti, perforated. sine drum of our Be 

HETERODYN Ure | | Talng taschine rate evra Vist ra the work #© you can have 
eon gee ae S ‘eaonaaet u'll want to ix the screen doors for the y= 

makes hig! hilwan dose fr phi se ee Menthe tha ih build something for 
transformer, as ee Dich fase hate hr Hed bY | fhe house ISS ‘VISE. will nerve 
‘St ¥ Ar i ae brat ou'll want to scrap that “one lung" radio 


thin sheet metal build a REAL set with lots of DX and 
‘The die plate is a | Everything. Put the panels in the vise when 
length of 34 by 134 | you are ready to saw or polish. Fine for winds 
in bar iron about | Ing el tn. 
234 times as long as | If you're in & shop oF om the farm you just 
the width of "the | mutt have a ve, and the one with every poss 
sheet to be punched, | sible worth-while improvement is the famous 
The bar is heated, 


tect eter’ ~PRENTISS 


Holes ‘through both 
upper and. lower VISE 

arms. The punch is imply a machinist 

pin punch of the same size as the bole; it | For 68 years PRENTISS VISES have held— 

has a long shank and is hardened. twork 10 be done and the leadership in their field 


‘The sheet to be punched is laid out 

with a seriber and centers are marked 

with a prick punch, so that they can be | 
sseen through the holes in the stripper plate. 

‘The wear on the punch is hardly no- 

Neeable->Hanay W. Lavrwen, Balti 

more, Md. 


Linoleum Table Tops 


yR some pur- 

poses a table 
top covered with 
cork linoleum has 
advantages over 
either wood or por- 
celain. In one 


i100 ef aac ac 


. oper heme wart | | sheet of green cork 
Hany" learn to operate : Gertesen: Phase 0d me 
Shae Ake ha Oe linoleum over a ing PRENTISS VISES add 
Lathes hich re bl p10 0-tnck foungation of bin, w 
the figes i 


| Srp 2 ig 
led. 


$25.00 in Prizes j=" 


‘See top of page 6 in front of book for full details DayariMen 
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Indirect Illumination at Bench | [Bae 


Any Light for Illumination 
AUTO-PAS for Safety 
[Nocti pomeme he wide nsf 
few sfmscheamechopbicrh 


is applications, 
‘the workbench 
2 it is-ndt necessary to provide an 


te oF ornamental fixture. The 


Mitperdin 
J.B.BUTTS Bij Setrecion Ct 


DEALERS: 


The 
First Iver Johnson 
Bicycle 


FTYERTY-EIGHT years ago ina small 

‘New England workshop, Iver Johnson, 

mechanic-inventor, built his first Bieyele. | 
In Jooks, it was a crude affair compared | 


years made the name Iver Johnson famous | fixture shown can, indeed, be made up 


wherever bicycles are known. from simple materials and tools in an hour 
F: Featu: | oF two of spare time. 
famous Features ‘The base is a pipe flange; the support 

ees res AtLast! 
sis Aside, Tome amar | fr thest!™ 
Ptr ae 
fisor'throuh sand." Also made in’ Drop-Bar 
—— flange and serves to shroud the light. In its 
es ee re eae | | Baed Entrees 
Bees = pi 
ie onan’ elt; line, A lamp socket is screwed either 

en Sethe | | Rea 

sors enone nc nine | | HERES ae 

ver Johnson . to it. ‘tai tones Ss im oid stute hornet No more "y 


te ad women. ‘The main reflector is a flat, cone-shaped \ContinuousContcal 
[Bite ‘sad Rlaroon. Be cover, with three wire logs that wedge 
tightly into the bowl. Being detachable, 
it allows the easy removal of the lamp 
Catalog “Billy ». Both bowl and reflector can be 
eee oon mundo of sheet tin: the supports and ft 


‘Catalog A" illuteates, and tings are ordinary wrought-iron pipe. The 


baked on.—G. A. 


Repairing a Garden Hose 
LEAKY or peeled spot in a lawn 


IVER JOHNSON'S 
ARMS & CYCLE WORKS 
' River Stree, Plechburt, Mass. 


hose may be repaired by costing it 
wn SA 5) wn Ph, | with ‘one of toe * nates Seumoner) 
oh, oa aes ee 
‘San Francisco: 717 Market Se. | ‘ioe or copianee' eu mach 


IVER ES ? 2. sare aa i 
; ARITHMETIC oF ELECTRICITY 
paint from chipping off.—Joun L. | _ ordinary arithmetic. 200 pp, 91.50. 


BICYCLES 222% ngtgtam Scuuner Man Tay 
OWHAE SINCE QP TERE 
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Flexible Tube Keeps Phone 
| Cords from Kinkin; 


‘Rubber or esible metal tubing sipped over 
{lephone cords prevents wires tang 
ible metal tubing, such as is used for small 
fas-stove connections. Rubber tubing 
probably would have done as well. The 
same device is equally useful for prevent- 
ing the electric iron cord from becoming 
tangled.—Hanry Scwutrz, Astoria, N.Y 


Library Lamp Loudspeaker 


A Tat eased 


1 io lopdspeakpr. 
board }‘h 

unit wih glue wax. fix this i 
rr ‘as Tidicated so that the moutl 


CARDBOARD 
TELEPHONE | SEALING 
RECEIVER | WAX 


of the horn i 
about 2 in. aw 
from the top. 
‘The length of the 


not be very long, 
tas the dome will 
do. the greater 
part of the tone 
amplification, 
Loudspeaker tatennt Phe horn 
wader # awe dome should not taper | 
too much and the smaller end should not | 
be larger than the hole or holes in the eai 
piece of the phone. Experiment by mov- 
ing the horn up and down until it is 
located 0 that the sound waves spread 
‘over the expanding surface of the shade. | 
‘One advantage of this loudspeaker is 
that it distributes the sound all over the 
room. It reproduces speech, music, and 
code without distortion.—D. McINryRe. | 


ATTACH 
WITH Wine! 


Ring Clip AdjustfLength of 
Electric rd 
N ORDIN: 


fhod™“of hooking 
Wer a nail or, if 

e clip is sprung 
‘out, over some part 
of a bedstead or other piece of furniture. 


—Hanoun E. Bensow, Boulder, Colo. 


Sofie Freeman town 
FIREITE COMPANY 


tee 


ext to 


myself 
I like 


‘B.V.D.’ 
best” 


There Is Only One““B.V.D.""Underwear 
‘ItIs Always Identified By This Red Woven Label 


WADE FOR THE 


BEST RETAIL TRADE 


For its cool comfort, long wear, and fa- 
mous fit, "B.V.D.” is everywhere the 
under wear of men who demand these un- 
varying qualities in their undergarments 


‘The B.V.D. Company, Inc., New York 


oF B.Y.D," Underwear 


“Written 2 Year Guarantee 
Your Proof of Performance 


Dept.39 | Masontown, Pa. 


18, 


ELECTRICAL 
EXPERTS 
IN DEMAND 


positions await trained men. 

Salaries of S12 to $30 a day not 
unusual. 

‘Tw Evxcrnicat field needs men. It needs 

them badly. Hardly a week or month 

asses but what some new use for elec 


don’t yow st ity and pre- 


pare for a good position at a good salary? 


ional Correspondence 
at electrical home-study courses 
red. Successful students every- 


i 
! 
4 

i 


¢ 
I 
! 
try 
if 


{i 


3 i 

| 
i 
FB i 


Home Workshop 


atfthe)start often’ makes all the 
na trifling and a dis- 


Fopraacly it costs litle in time or 
fepfy to. provide fire-extinguishers and 

B to bold them.” They should be 
Pinced at points of dangerbeside the 


furnace in the cellar, in the kitchen, along- 
sside the home workshop bench, and near 
stairway landings. 

Fire-extinguishers, both liquid and 
solid, simply smother the flames by pre- 
‘venting the air from reaching them. ‘The 
flames from both burning liquids and 
solids are due to ignited gases, and these 
‘gases require oxygen to support combus- 
tion. As soon as the fire is deprived of its 
‘oxygen, which is taken from the air, it 


out. 

For this reason it is only necessary to 
add to an incipient fire certain types of 
chemicals that will remove all available 
‘oxygen from its immediate vicinity. A 
umber of these are known and some are 
Guite important. The most universally 
‘employed is the liquid carbon tetrachlorid 
(@ well-known cleaning fuid is practically 
the same thing). ‘The liquid usually is 
prayed on the fire with small hand 
pumps. 

‘Another method of using carbon tetra~ 
chlorid a8 a fire-extinguisher is in bombs. 
‘These are most conveniently prepared 
from burnt-out electriclight bulbs. Fill a | 
dish—which should not be too shallow— 
‘with carbon tetrachlorid. ‘Then take one 
Of the old bulbs and a pair of pliers, dip 
the tip of the bulb into the liquid, and 
carefully break off as small a piece of the 
tip as possible. 

‘Since these bulbs are highly evacuated, 
the pressure of the air will force the liquid 

Continued on poge 119) 
: _ 
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Tons 

equated in beauty of 
‘tone; the favorite mcrument 
Re"Skad or orchestra or for 
omen hureh or odes 


EASY toPlay-EASYtoPay 


In one hour you can play the 
scale—in a few weeks play popular 
tunes and in 90 days take your 
place in band or orchestra. You may 
order any Buescher Saxophone, Cor- 
net, Trumpet, Trombone, etc., with 
out paying in advance ‘and ‘try it 
six days in your own home. — If 
satisfied, you can pay for it on any 
of our ‘terms to suit your con- 
venience. 


Saxophone Book FREE 


Tt tells which saxophone takes 
violin, ‘cello and bass parts and 
many other things you would like to 
know. Also illustrates first lesson. 
Write today, mentioning the in- 
strument you are interested in and 
we will send you at once Free Cata- 
Jog and illustrated literature. 
BUESCHER BAND INSTRUMENT CO. 
Everything in Band and Orchestra Instrument 
3149 Buescher Block, Eluhart, Inde 


WITH COMFORT 


TH omen 
Seah Sees 
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Famous Course in 
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Jiu-Jitsu Wrestling 
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al ania 
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"Home 1 Workshop Chemistry 


into the bulb. In other words, the fluid is 
sucked up until the bulb practically is 
filled. Lift it out of the dish and place it, 
tip up, in a holder or rack. It is best to 
seal the tip with sealing-wax or wax, but 
take care that the fluid does not come in 
contact with and dissolve the wax. 
Hang a rack containing several of these 
bombs in one or more safe and easily 
accessible spots. 
If a fire start 
hurl bombs at 
the worst part 
of it with suffi- 
cient force to 
break the glass. 
Carbon te 
trachlorid is 


perhaps the 
best type of ex- 
tinguisher for 
fires of elec- 
trical origin 
where chemi- 
als that con- 
duet the elec- 
trieal current 
juld make the 
worse and 
might be fatal to the user. It produces a 
gas heavier than air, which blankets the 
fire when the fire is near the ground or 
‘some level spot, even such severe fires as 
those produced by gasoline, alcohol, and 
‘turpentine. 

Liquid-filled hand grenades—that is, 
old electric-light bulbs filled as described, 
but using water in which such chemicals 
as sal ammonia, borax, calcium ehlorid, 
Epsom salts, and the like are dissolved, 
also are in common use, but these are of 
value only when the fire is still in its first 
stages and has not spread too far. A 
solution of 20 oz. of calcium ehlorid and 5 
on, of table salt ina little more than 4 
gal. of water, is quite effective. 

Homemade powdered fire-extinguishers 
are not of 0 much value to the house- 
holder, although they do perform excel- 
lent service in the laboratory where a fire 
usually is loeal and no more than 1 or 2{t, 
in diameter when in its first stages. Of all 
powders, sand is the best to use on a 
chemical fire, but a mixture of equal parts 
table salt, sal 
ammoniac, and 
bicarbonate of 
soda in 2at. 
wide - mouthed 
jars.is alsogood 
if a large box 
of sand is not 
available in the 
laboratory. 

A few years 
ago, while making benzyl-benzoate, the 

flasic containing metallie sodium dissolved 
in benzyl alcohol broke into spontaneous 
combustion while pouring this hot mix- 
ture into benzaldehyde, ‘The flask broke, 
scattering the flaming chemicals all over 
the laboratory floor. Sand and dirt 
were thrown on the fire, which fickered, 
smoked, and was out. The floor later was 
| found to be covered by less than 1 in. of 
| sand, but this had saved the laboratory. 


‘One easily made 
‘pe of bomb rack 


—- Machines 
ve High Aims 
Count the production, aim 
at an increase—and you man- 
age to get the increase! 


Sed going” or under-developed 

lines need a production-goal, 
The goal may be set and the 
standard met, with the aid of a 
Veeder Counter. 


You don't know what your 
machine can DO, without watch- 


ally right or rightly ran without 
the resultrecord cag 


TT 


COUNTER 


‘The small Revolution Counter be- 
low registers one for a revolution 


I run backward 


the counter sub: 
tracts, Price 200, (Cut 43sec), Stal 
Rory Ratchet Counter, a reter 
‘pepe maven anal mas 
The Revolution Set-Back Counter 
below records the output of the larger 
machines where's shalerevoltion in 


fates an opera 


Sea, back to sao from any fre 
sb otn wien 
Ham foo to tat bprevietia os te 
‘tured. Pre with foo Ggurochets 
Shorted, $000—abjer to ie 
ount. Ct les than one-half sie.” Set 
BLE Rata Rat Counter, treo 
reciprocating eset as on” pun 
prec, $1150 Cia). 

These counters and others 

Tor every possible 

skown in the Veeder book- 

tet“an 80-pate free guide. 


The Veeder Mfg.Co., 


‘4 Sargeant St, Hartford, Conn. 


It’s So Simple— 
Your Boy Can Do It 


It's fun to repair punctures—if you 
‘Shaler, It's the easiost a 
100, because Si 
ches” are_heat-vuleas 
the tube #o that they ean’t loosen 
for come off, It's 40 simple that 
‘your boy ean do it 
‘To make a permanent repair merely 


clamp a Shaler Pateh-&-Heat Unit 
over the puncture, cut oF tear and 


ho danger of burning the tubes 


SHALER 


5-Minute Vulcanizer 


Millions of motorists carry the con- 


venient Shaler Vu 
cars. They like 10 


ser in thelr 


‘vuleanize Firatand male tL. 


Costs only $1.50 


C. A. SHALER CO. 
2101 Fourth St, Waupun, Wis. 


Centering Small Lathe Work Exactly 


By Howard Greene 


SMALL shaft that is perfectly plain 
‘and of the same diameter throughout 
most of its length is often needed in 
mechanical work. It may, perhaps, 
have a shoulder at one or both ends, oF a 
reduced part somewhere, but 
part of the shaft must 
‘centrie with the redu: 
true running. Usually ¢ 
whole shaft 
the lathe from a 


accuricy so that the reductions can be 
made and the rest of the shaft used with- 


paserr =" 
PBARNGS“ 


out turning, is extremely difficult if the 
ordinary methods of centering are em- 
ployed. By the use of the simple attach- 
ment described, however, centering can 
be done with such accuracy that it is 
necessary only to select a piece of shafting 
or drill-rod of the requisite size for the 
body of the shaft, center it in the attach- 
ment, and then turn the shoulders or 
whatever is necessary. The result will 
bbe a shaft at least as good as if turned all 
‘over, and probably better, especially if 
the shaft 


is revolving in bearings, and to mount it 
so that the Inthe tool can work on the 
end. Make two brackets of cold-rolled 
steel; the dimensions depending upon the 

imensions of the lathe you use. To the 
‘under side of each foot rivet a brass block 
that will fit snugly between the shears 
oof the lathe, and fit a holding-down bolt 
in any way that the construction of the 
lathe will permit. 


“THE two larger blocks atthe top of the 
‘bracket are of Babbitt metal, the 
lower one being notehed at 45 degrees, and 
the upper one plain. ‘Two machine screws 
pass through clearing holes in the bracket, 
are tapped into the lower block, and run 
through clearing holes in the upper block. 
Above is a steel plate, against which the 
nuts hold, as shown. 

By this arrangement the lower block 
ean be adjusted to any height within the 


range of motion of the screws by turning 
the serews with a screwdriver, slipping 
packing strips under the block, and 
tightening the screws. The cap is tight- 


such depth that the 
9) to be handled will 
ove the face of the 
position in the notch. 


"TOUS the attachment, set the brack- 
ets on the lathe bed, and with 
the shaft in position, pack up until the 
shaft is fairly well centered—that is, until 
it is at the height of the lathe centers; it 
does not have to be exact, Let the head- 
stock end of the shaft rest against the 
rounded end of an old center, Put a dog 
‘or driver on it so it will be driven from the 
faceplate in the usual way. Tighten down 
‘the nuts until the shaft will turn just a 
trifle stiffly in the blocks, and put on 
plenty of oil. Then, with the tailatock 
pushed out of the way, the slide-rest ean 
be brought up and the end faced off and a 
center formed with light cuts of a sharp, 
thin-nosed tool. 

When one end is faced and centered, 
turn the shaft end for end and treat the 
other end the same way, The shaft can 
then be placed between centers in the 
ordinary way and the turning proceeded 
with, and it will be found to run true to 
hair. 

‘The facing should not be attempted 
with a tool that has any tendency to dig 
in, Even for steel it will be best to use a 
brass-turning tool. If the tool digs in, 
it will draw the shaft away from its 
‘support against the headstock center 
and make trouble, With reasonable 
‘care, however, the method works very well 
indeod. 


Drawing Board Attachment Saves 
‘Tracings from Being Creased 


Fe making tracings rae an. the 
jam , the sac 


) see 
inded 
ins and as 


fg a the board is wide in fastened to it 


Amon 


pages f 
of 1 


by means of wood screws and two small 
spacer blocks about 1/16 in. thick and 54 

"square. For greater accuracy and 
permanency, steel strip may be used.— 
J. G. Founes, South Orange, N. J. 
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“Tot with you camping; Shingo bunting, and 
best of ay wit you gettback, seri up int yout 
Sma’ Youll enloy the OZARIEA sil year ‘ron 


roan ish 
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How to Build Trellis-Work 


7 by 18 in. ‘The drapery is cut from 2 
Pieces 14 by 8 in. by 2 ft. 2 in. 

‘The 4 brackets are 134 by 8 by 14 in. 
‘They should be laid out “one in the other’ 
50 as to cut without waste, The bracket 
caps are 14 by 3 by 7 in. For filling 
pieces under the bot- 

‘tom rail it will be neces- 
sary to use 2 sticks 
34 by 3% in. by 2 ft. 
8 in. Finishing nails 

and 2 in. long are 
used throughout, 

‘The screen ‘shown 
(Pig. 2) is a much 
‘more substantial trellis, 
and includes a seat and 
a garden gate. The 
lis work on each 
ide of the gate usually 
is made alike, but two. 
designs are given so as 
to allow ample choice 
on the part of the 
builder. 


HE post at the ex- 

treme left requires 
2 atilen 36 by 324 in. by. 
8 ft. 8 in, Between 


2 in, by 8 ft. 3 in 
the left-hand gate-post requires 2 pieces 
1% by 5 in. by 8 ft. 7 in, with a filling 
piece 14 by 934 in. by 8 ft. 10 in, ‘The 
vertical muntins are 1% by 284 by 6 ft. 11 
in, and are halved out to suit the rails, 
which are 134 by 234 by 8 ft. 514 in. (Fig, 
5). ‘The curved upper rail is made of 2 
pieces eut from stock 34 by 11 in. by 8 ft, 
G in, with a filling piece eut from stock 11 
by 914 in. by 3 ft. ‘The various other 
filling pieces required can be cut to 
suit. 

‘The arch is eut from 3 pieces 15/16 by 
17 in, by 2 ft. 8 in., and the 8 arch slats 

are 34 by 3 by 12 in, 

zl ‘The seat (Fig. 6), if 

used, ia 134 by 16in. 

by 3 ft. 10 in. the 

eat rails ¥4 by 2 in, 

by 3 ft. 5 in. and the 

brackets are cut 

from stock 136 by 
16 by 15 in. 

‘The design at the 
right of the gate 
(lower view, Fig. 2) 
makesuse of atreilis= 
work of 34 by 2 in. 
slats, and therefore 
the construction of 
the posts is modified 
to suit, as in Fig. 4. 
Each "gate-post is 
made up of 1 stile 
136 by 5 in. by 8 ft. 
Tin, 1 stile % by 5 
in. by 8ft. 7 in., and 
a filling piece 34 by 
4 in, by 8 ft. 7 in, 
, such as at the right, 
1 piece 135 by 4 in. 
by 5 ft. 8 in., 1 piece % by 4 in. by 5 ft. 
Sin. and a filling piece 44 by 3 in. by 5 ft. 
Yin. ‘The bottom rail requires 1 piece 134 

‘C page 122) 


in Fig. 2, requit 


come apart 
quickly 


“Yankee” Rat- 


—when you use 
chet Screw-drivers on them. 
Every motor mechanic, or 
car-owner who does his’ own 
sh ing, knows how long it 
takes 


to overhaul a magneto, 
“YANKEE” 
Ratchet Screw-drivers 
Nos. 10, 11, 15 


save time by quickly driving and drawing 
ie many small, wobbly magneto terews, 
The hed wiser Now pa 
Iunly is handy forte enables you fo tart 
fall screws with thumb, and forefinger. 
“Oaly one rip i needed for each scfew 
you dlve, of dew, All the endless pipe 
det ofthe ordinary seewedver fe 


SOME OTHER 
“YANKEE” TOOLS 


aay. 


NORTH BROS. MFG. CO. 
PHILADELPHIA, U.S. A. 


“YANKEE” 
TOOLS 


Make Betti Mechanica 


ed 
rte fr 


m 


How to Build Trellis-Work 
(Continued from poge 121) 

by 314in. by 8 ft. 7in., 1 piece 74 by 314 
by 8 ft. Tin. and a filling piece 13 by 
in by 3 ft. 9 in, ‘The top rail requires 1 
piece 13, by 10 in. by 4 ft. 214 n., 1 piece 
3 by 10 in, by 4 ft. and a filling 
piece 1 by 9 in. by 4ft. The cap is 14 by 
Sin. square, ‘The details of the gate itself 
fare sufficiently indicated in the drawing. 

‘The fan trellis shown in Fig. 3 requires 
15 pieces 14 oF 3¢ in. thick, 13 in. wide 
and 9 ft. long. These are bolted together 
at the bottom with 3 long 5¢-in. bolts, 
‘The entire bundle, held securely together, 
is then bored with 8-in. holes to take the 
ssix round cross pieces, which are 8 in. in 
diameter and 14 ft. long. ‘These are 
soaked in water for at least 24 hours and 


then slipped through the holes. It is then 
possible to bend the strips fanlike, as 
shor oF I-in. finishing 
nail into each intersection. Four anchor 
pieces 34 by 6 in. by 2 ft. 6 i 
to the bottom edges of the vertical mem: 
bers and buried 8 in. deep in the ground, 


HE sun-dial (Fig. 6) is not hard to 
build when once the construction i 
understood. Each post, which is 135 b3 


‘and to these strips are nailed the orna- 
mental trellis-work. For a distance of 8 
in, the posts are buried in the ground or 
ial can be 
‘ther a homemade one of wood or metal, 
marked out by experiment to show the 
time of day, of a purchased dial. 
‘The completed trellises usually are 
painted, but they may be stained or even 
allowed to weather naturally, if preferred 


Trellis Blueprint No. 34 


JLL working detailsand complete bills 

‘of material for trellises, euch as de- 
scribed in the foregoing article. are con- 
tained on Blueprint No. 34 of the Home 
Workshop series. . This may be obtained 
for the nominal price of 25 cents to cover 
the cost of blueprinting. handling. and 
mailing, from» POPULAR SCIENCE, 
MONTHLY, 225 West 39th Street, New 


‘York. 
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at the end of the road 


NOWADAYS the ideal picnic 
me. quiet Take or uy 
seandering stream, Uroall 
Give to the land 


The mew 1924 atelog 
Slat fa ol 

Tor your free cor: 

OLD TOWN CANOE CO, 
1495 Maia Sc, Old Town, Maioe, Us 


i beat. 
fhe ah 


Lee 
Better Tonefor YourRadio! 


‘Transcontinental 
RIBBON 
COPPER 
AERIAL, 


Try It Without Risk! 2 


‘Acorn Radio Mifg. Co. * 
A RANSCONT IN, 
| RIBBON AERI, 
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Enlarging Outfit Is Mounted pn | 
Door to Save Space 


the 
the door 
tie room on 


into the door, but 
not far enough to 
go through on the 
other side, The 
enlarging | boat 

also suspended 
from hooks, ean be 
placed at various 
distances from the 
Jens wo that prints 
of different sizes | 
canbe produced. 

‘After use th 

larging board 
camera are unhooked and set away. 
Gvonce Benen, Jersey City, N. J. 


Mercury Is Used in Making 
Unique Adjustable Grid Leak 


Perfect Masi 
OF. Radio” 


is your perfect mastery of radio's unlim- 
ited resources with the Mu-Rad MA-15 Receiver. 
Distance beyond imagination, responsive sensi- 
tivity and control that obeys your wishes easily 
‘and simply. Loud speaker reception, using only & 
twolootloop. Twostages of audioand three stages 
of radio frequency amplification with detector. 
Reception Conservatively Guaranteed ~ 1000 Miles 
Wf Masraied Lravere 


Mu-Rap Laporatories Inc. 
‘811 Firtn Ave. Assury Park. New Jersty 


gS gO gO 


ita, 
‘The container is simply a glass tube | 
with two corks. 


AUTOMOBILE MAKES | 
27 MILES ON AIR 


‘An astomobile goes 27 miles on alr by using an 
sgutdmatie'device wich was featalied flee than 


and give it two 
coats of ordi- 
nary India 
drawing ink. 
Wind a piece of 
bare copper 
wire around the 
end of the strip and slip it through the heat 
in one of the corks. 


| drops of mercury are placed inside the 

tube. ‘Then, when the leak is tipped, the 
mercury covers or uncovers the carbon- 
coated paper and consequently alters the 
resistance. 

‘The tube can be placed on the end of 
brass rod and turned by means of a knob 
from the front of the panel. Use flexible 
leads for the connections. —CARrEr FISKE. 


Any one who has tried to cut sheot js 
celluloid knows it is not as easy af it loop 
The begt way'is to make g di eh 
with aphacp agfiber of thdlileg and, 


part the ugha bf pewbiaggte chest) | 
alongthe scrgtch. Php trick iguseful/pary 


‘or icrofular shag 


ee Ai 


Searcy 


yy 


Beers Me Sree nose mayen te 
ESygpe Poteet aster Bat teense 


i 


Satan aor 


iH 


full Time 


TS , spareli™, 
NAS TRAY 


+79" 


‘munahip needed to well 818 boys 2-pants 
‘sults for $11.98. Every boy's mother’ buys 


is 


‘and buys! Fastest scl, biggest = 
cca ine soucverfaadi 
to 415 cash every day. You ext your profi in advance. 
No\walting. no delivering-—no collecting 


Jour om. “We'thow you how. we help you sacced? 
‘START MAKING MONEY THE VERY FIRST DAY 
Right this minute there are hundreds of customers ia 
your teritory waiting for you to take 
Th art to can on the enormous 
‘ot % ce 
LIAS othe opportanty thee deny! 
Write vob. ‘ 


Marry? DON 
WRIGHT & CO. fsicniseftecete” elites, ite 


A New Transformer 
—Built for Music 


The correct design of 
the “Keliong "ta: 
former is a result of 
exhaustive study of 

wes and of 


nd 
pied to the lst 
agree of distortion 
of overtones which 
Be 
ity to the wave bel 


ho 
Free Blue Prints of Radio| | jai. ozo 
Frequency Hook-Ups |} hss sevsloved one 
Save $15 Fisted core: note the 


absence of punched 
holes, which 40 fre- 
quently cause low of 
power. Not less care- 
fully made is the 
brass shield, “which 
makes close’ mount- 
ing possible without 

interference. 
Note also how the 


ASK you" radio, dealer for FREE 
‘Duratran Radio Frequency Hook- 
Ups. If he has none write to us for 
them and give us his name. 

‘The Bie Prints show how the 
wonderful Dubilier Duratran Radio 
Frequency Transformer will enable 
you to convert your old one tube Re- 
Henerative Set into an up-to-date re- 


Seiver capable of bringing i the di cody of the windings 
7 fre brought ‘out and 
Do this and you will save the ten or soldered in plain sight to the terminat 
fifteen dollars you spend in buy 5 
Fcc plete | posts: there are 0 concealed soldered 
Eee your Radio pleasure. * r 


create your Radio pleasure. 5, | | Terminals plainly marked for connect 
uniformly and powerfully over all 
broadcasting wave lengths. 

"All the stations comein strong and 
dlear—-not just a few. 

"Your dealer sells the Duratran. 
Price $4.00. 


Dubilier Condenser and Radio 
Corporation 
40-42 West Fourth Street _New York 


{your dealer or jobber does not handle 
Kellogyeauipent, write us mentioning 
eo Sot-- Radio 4350 
ReStbs: Raa d's" 


Use—Is the Test 


KELLOGG SWITCHBOARD 
& SUPPLY COMPANY 


1066 W. ADAMS STREET 
CHICAGO. ILL. 


ae 
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Neat Bedside Stand Requires 
Less Space than Table 
BX LONG test the bedside stand 


trated has proved itself to be 


| use than the ordi 
It provides 
pockets for mi 
‘one or monebags can be Ju 
sande allows it ts 
ly. 
¢ Stagié should be hard wood. If a 


1654 in. wide is not obtainable, glue 


‘The ‘sedide stand, with dimensions and 
‘etal of the Toot and handle construction 


| up the main panel in two pieces, Cut this 
and the handle square and true and 
exactly the same length, then nail the 
parts together, being careful not to split 
the panel, Drill small holes first if the 
‘wood is very hard. Cut the fect as shown 
and notch or dado them to fit the battens 
‘and nail or serew them on. 

Biseuit tins, of the kind commonly 
used for crackers of good quality, serve as 
‘the small trays shown. A screw at each 
end holds them in place. It is well to 
paint or enamel the tins before fastening 
them on.—A. E. E. 


Holding Awkward Work in a 
Machinist's Vise 


ports in place, oF 
They ean be bound 
on temporarily 
‘with wire. 
Rectangular 
work that has to 
be held by the 
corners can be handled by using a support, 
made from a short piece of flat iron bent 
ata right angle, at shown in the right- 
hand view. The sharp outside corner of 
| the angle iron should be filed off. If the 
work is delicate, a similar piece may be 
| ted at the other side to’ protect the 
opposite edge.—Cart. E. A. McCann. 


‘Two timesey- 
fg vise Kinks 
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Grip Nut with Concave Face 


| Locks Setscrew Tightly 
ETSCREWS 
in_ pulleys, 
gears, and simi 
far shaft-driven 
| parts that have 
1 marked. ten- 
deney to work 
loose, can. be 
| locked tightly 
| anahown. 


amo CONcAE 


ith a small nut modified 


inst a fcinpling whe! 
upp side 


Serew rigidly.—G. A. 


_— 
Phonograph Needle Tool Will 
Remove Bloom from Rubber 
| AN, BRRICIENT roughenn 
tubes or rubber articles, ean, 


from phonograph ngs Ts 


afte 0 oe 
Yo ight crow g 
pepe ¢ 


 UnesimuceD Ar 
ban awece 


CARDBOARD TO 


tool to 


boapieghsertes 
ch Ouier at righ@ 
‘apart. At cack 


intersection a needle is pushed through 
the cardboard, projecting about 3/16 in. 
| on the otherside. A cardboard form then 
is held above this, as shown 


soakedJof and the se 
the needles firmly in 

spat to the perforated tn tool usally 
used.—Faancis G. Le Menue, Wash 
ton, D.C. 


Drilling at an Angle 
IS, next tostttffos fat thmegito 
metal. Phis 

overtom by 
fight pat 


piiee 


ing the conical sur 
face formed by the 
drill lip angle as a 
place to start the 
smaller drill, as 


(fomes 


illustrated. 
‘TrecaRrin. 


of | 2F°0."S and Possessions 


The Famous Bel-Canto 
Acoustical Am plifier 


fred 
facturer to [Reeene re | 


‘OU cannot buy [+ 

the Bel-Canto 
through any dealer 
only direct from us. 
We save you these 
three profits —Dis- 
tributor, Jobber 
and Dealer. 


Sent prepaid fo any part 


ne 


i 


Guarantee 


Money back 
ten days aie 
fated We fare 
Sher evaeanter to 


ait 
Hh 


Nat itee Nocsasgeor ar 
WITTE ENGINE WORKS 


FREE 


HETHER 

‘she means 

the steam radiator or the 

‘automobile radiator or even a 

heating boiler or pressure 

pipe—it's all the same to Smooth- 

| On No. 1, which stops leaks of 

water, ‘steam, gas, oil or fire 
almost instantly and for good. 


‘Smooth-On No. 1 
is for the handy man 
‘who hates the delays 
of waiting for a. pro- 
fessional fxerand who 
likes to put and beep 
the repair money ia 
‘his own pocketbook. 
Get SmocthiOn Not 
fesons Fis, Sib 


A 2c Stamp— 
Brings this Loop on Trial 
Glespare secenak 6s: ese peta 
sccaean setine oo aE ete 
PROVED tioosah cer spent at 
pe hg 
py 
pa ian 
iG male cy consawant ete 


‘Unies entirely 
stain It or hace 
a 


Order Hawi 


ea) 


how much stronger it 
ing in since you bought me 


BURGESS 


RADIO BATTERIES 


or his father who buys receiving set 
‘tquipment, the service of Burgess Radio 
Batteries provides a most satisfactory 
‘and economical means to, ‘enjoy: 
ment of the evening's radio entertain 
ment. 


SASK_ANY RADIO _ENGINEER™ 


As one of the 
‘oldest patent 
firms in Amer- 
ica we give in 
ventors, at lowest consistent charge, a 
service noted for results, evi 
many well-known patents of extraordinary 
value,” PATENT-SENSE, “the book for 
Taventors,” gives particulars and contains 
more jaformation of real and vital impor- 
tance to you as an inventor, than any other 
publication. Free, by return mail. 


LACEY & LACEY 
TUB F Street, (Eaublsbed 18) Washington, D.C. 


The 


i= jt 
ecessarf, as sopte 
peopl¢ supposeh to 
dress the edge of a 
door or casement wisow “hay binds. 
Other methods of fagFing it arg/positbig, 
and the use of the plane should Be resorted 
to only when thoge expedients have failegt 

Sometimés, begause of too feep scietng 


of theAigiys, agditiodal coaksof paint, 
orth a ofthe 


, Wdoor Hecomes, 
hinge boung. ‘TK 
hinge clegance is 
too spill go that the 
hinge sfile strikes 
the jab before the 
lock bolt engages. 
‘This strains the 
hinges and causes 
trouble. 

‘The remedy is to 
remove the screws 
from the jamb side 
of the hinges, one 
hinge at a time, and 
place a thick- 
ness of card 
board behind 
the hinge. The 
same effect 


‘eningthescrews 
and slipping a 
narrow strip of 
cardboard _be- 
‘tween the hinge 
and jamb. but 
in front of the 
screws, as illus 
trated 


Shipshape |, 


Land shown 


the upper right- Fig. 3. Placing card 
hand detail of bosrd strip behind Ringe 
Fig. 5. In the 


latter ease, the hinge pin is thrown for- 
ward, as Fig. 5 indicates, and clearance is 
given to the door. 

‘Swelling of the door or settling of the 
building may cause the door to strike on 
the front edge. If there is more than 1/16 
in. clearance on the hinge edge, reverse 
the treatment described above; that is 
slip a cardboard 
strip between the 
hinge and jamb, but 
behind the screws, 
as in Fig. 3 and the 


By 
thus reducing the 
hinge clearance, the 
lock edge of the door 
often may be made 
to clear the jamb 
sufficiently. 

If the door strikes 
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€ 


K. bidgls ab the lock, an inspection of 
fe ice Giealpnce maay. show thatthe 
por hinge sertws have loosened, allow- 
| ai acl sbage gee 
tighten them 

\, or, if the 
toarive wooden 
eed 


placethescrews. 
If the hinge is 
firm, try redue- 


ing ‘its clear- 
ance, as in Figs. 
Sand 5, Ma- 
nipulation of 
‘the lower hinge 
is equally effec- 
| tive when the 
|| door binds below the lock. 

‘All of these adjustments 
can be made without re- 
moving the pins from the 
hinges or taking down the 
door, If they fail to remedy 
the trouble, planing must be 
resorted to. 

‘When dressing the upper 
end of the hinge stile, round 
the edges slightly to pre- 
vent splintering, and, push 
the plane toward the hinge. 
‘To dress the stile above th 
lock, use the plane as in 

ig. 2. If the door must be 
dressed for its full length, 
remove the hinges, as that is easier than 
taking off the lock, and the bare wood on 
the buck edge is less noticeable than on 
the front. The chiseled recesses for the 
hhinges must then be deepened as much as 
necessary to allow the hinges to set flush 
as before. 

When unevenness of the floor causes 
the bottom of the door to rub, the door 
may be cut off sufficiently to clear, but a 
better way is to set the bottom hinge for- 
‘ward 34 in., as in Fig. 4 and the left-hand 
detail of Fig. 5. Another method is to 
replace the hinge with a wider one so that 
the pin of the lower hinge will be farther 


Fes. 


‘Three ways of adjosting hinges to 
frevent door from binding at bottom or eidex 
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The Shipshape Home 
| Ce 
in front of the door than that ofthe upper. 
Figure 5 illustrates the principle of this 


——— Anus ‘RUSH > nog 


ponte TRADE MARKS 


because the botjege 


Rae eae >. COPYRIGHTS 
widths and/ariguyghade 
t PROTECT YOUR IDEAS 


‘The ohiir ipstrdted, which was. re- 
sentes *} dil Dhue webbing 134 in. 

J qoANY NEW article, machine, design or improvement thereof, ot any new 

rts or improvements in any known article which increase its 


( 
ion of 
Sficiecy or wselalness, may be patented, i it involves invention, 


If You Have Any New Ideas 


‘The webbing 
should be 
passed around 
and around protection, 
from back to Write Today for Blank Form “Record of Invention”? 
frontand drawn USE, THE COUPON attached, and immediately upon its receipt I shall send 
as tightly as you this form to be returned to me with drawing, description or model of Your 
possible until q Kica; promptly upon receiving your idea I shall write you fully as to procedure 
the space is and ebot 
filled F 

Tack each 
strand securely 
on the under 
side of the chair at both front and back 

fore pulling the next strand. When the 

pace is filled, cut the webbing and secure 
the end on the under side, Then weave, 
basket fashion, from side to side, pulling 
tightly as before, and tacking each strand. 
Weave on the under as well as on the 
upper side. 

When completed, the chair really has 
two woven seats with a small space be- 
twoen, ‘This makes a seat both strong 
fand Insting, as well as one t) 


/\ ‘DEAFTING and SPECHICATION ROOM wf CLARENCE A. O'BRIEN, Reyhtwod Patt Atma, Wosbagon, D.C. 


Ovrswwe /vindg No Charge for Above Information 
screens 354 hungfor- m personal; careful and 


a cea rasp 
Seas Ti ra rp wee oat Sy Sve yon eC es Tet 


wf 4 Ww. 
will undo the ai Practice is devoted exclusively to United States“and Foreign Patents and 


screen. -reade Hark” Want oe rely GBA, Sd with full consdence; I very probable 
vent _this, tat I can help you. Write 


repel 
|e fee) CLARENCE A.O'BRIEN 
REGISTERED PATENT ATTORNEY 


This” locks the 
hook in place— 5 
Lovrs Scunswer, = SS 
Clinton, Mo. MEMBER OF THE BAR OF 
‘SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA 
SUPREME COURT DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS 
Practice Confined to Patents and Trade Marks 
{282 Sorry Savings & Cont Bank Hig, Gewcly soon sre from US, Patent Osco, Woshingion. D.C: 


FREE sa =2t 


Tone 


edges, If you hold 
light from’a wi 
through from the othe 


“We pay him 
oe a week” 


y. 
"ahem Torgot abot lnc hardly knew 
bathe’ payreit unui one aay 
fromthe international Corres 


oy do yeu and why elon ees 
FA mete romoin Think af yout 
sere" felt 

‘and tote moves 
arcane 


1 Ooh ate 
‘C's. in. your 


Tin you want 
ere Pot epta ute rk mes 


cate sblaation, a mark 


ws sseae Pomme 


fg 


Bi) 


ED 
ETT SCI Be YAN RASS 


GED TONE Nee acon 


PATENTS i 


esti jenpaacgener ea 
RIL TRAVEL Foot avzer 
awash WAT 


Patent Litigation 
Trade Marks 


ST 
Flooring Strips Used in Building 


Neat Radio Antenna Mast 
MAST 25 ft. high for supporti 
radio antenna ean be made 

strips of flooring, each 13 ft. lgng a 
wide. In the installation 
serial is of the umbrella ty 


well—even 
mast. 
together at 


ym the first. ‘The other two 
ends of the two 
strips are spread 


two similar strips 
of flooring are 
bolted outside the 
first with 3 
eatriage bolts run- 
ning clear through 
from side to side, 
Twoboltsare used, 
placed as close as 
possible tothe 
cing blocks. 


pulled up. ti 
the joint ix sti 
and strong. 

The lower ends 
are spread apart 
about 3 ft. and 
bolted to blocks, 

which are bolted in turn to a piece of 

1-in, lumber about 5 ft. long and 10 ii 
‘Two bracing blocks are nailed 

halfway between the bottom and the 


joint and the top. In. putting them in, | 
‘make them wide enough so that they will 
have to be forced in place, slightly spread- 
ing the strips apart. 

‘There should be washers under all bolt- 

all nuts should be pulled 

down as hard as possible without splitting 
the wood: and the wire stays should be 
attached in such a way that they cannot 
cut into the wood. A simple way to 
attach the stays is to hook them over a 
Tong bolt that has been run through the 
top of the mast and clamped in place 
a nut and washer on each side—H. 


Soldering Small Objects 


W'TE «pair of pliers and a gnestove 
pry spall parts 
together easier and] mor} qufkly than 


ith J sol 


lees, for exp lta in 

the usual a 

relation ts of 
and then, with the | 


inst th fe 
lover the gas flame 
"The bolder will melt and 
fow nto taejoint 
pieces are joined by placing a 
‘of solder between them, 
them over the flame and pressing them 
together with the pliers. Provided heat 
will not burt the parts, this is often a 
convenient method.—E. A. M. 
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i'GENDFOR 


THIS FORM 


DONT LOSE YOUR RIGHTS 
‘TO PATENT PROTECTION 
form ME sree CON: 


canes om 


RICHARD, B. OWEN 


6 Oyen Building, Washington D, 
es Wonfsortiy BANS 
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Miniature Aero Car Driven by 
Toy Electric Motor 


ey mae as 
OUR OFFER: feyssiSui85 
HAVE YOU AN IDEA? 

YOUR FIRST STEP tetore disclosing an in- 


vention the inventor should write for eer fom 
is shoul 

“Record of Invention” finedand wit. 

nessed and returned to us together 

with model or sketch and description 

of the invention for examination 

No charge for the 


Our Tree Books Mailed 
Free to Inventors 


(Our Mhatrated Guide BOOK 
How to Obtain a Patent 


Contains full instructions 


rpo.cn 
bine 


Articles on Asai 
Patent Practice 
and Procedure, and Law Points for inventors. 


_ Our Trade Mark Book 


Mark 
ide- 


Our Farcign Book 


We have Direet Agencies in all Foreign Countries 
We secure Foreign Patents in shortest time and 
lowest cost 


eee 


HW | 


puevs roin) 


Victor J. Evans & 


Victor BUILDING 


April numberof Popular Science Monthby 
‘sit enjoy ‘balding thin eral allway 


‘out like the one shown detached in the a 
Our Mein Office, Victor Building, Opposite U.S. Patent Office, Washington, D. C. 


bottom, and sides are '¢-in.-thick wood. | 
‘The pulleys, which are 1 diameter, WE REGARD A SATISFIED CLIENT 
are merely grooved wooden disks on wire As our best advertisement, and will farnish to anyone, upon request, lists of clients 
Each fs mounted tn a slot ina ‘any state for whom we have secured patents. 
which is nailed itt References—Prompt Attention—Reasonable Terms 
the indicated WRITE TODAY: 
sides are made at first as if there 
wes 10 doo, tn acerbing howe VICTOR J. EVANS & CO. 
no nails are driven where the doors are £0 
fe ie cee idea <cwcou,, Patent Attorneys 
doors through with a backsaw or a sharp sonr Wosleorts Mite. 7hetis Dibery Bide. Nie ipire Bide, 
penknife, making the cuts at a slight angle Scag Of 14 Tacoma Bg, Sun Prono Ofces, Hott BI. 
like a dovetail, ‘This allows the doors to Main Offices: 760 Ninth Street, Washington, D.C. 


slide up and down. ‘To prevent them from 
falling out, a small piece of brass or tin is 


(Continued on page 130) 


Gentlemen: Please send me FREE OF CHARGE your books as described abor 
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I NOTE THESE 7 SIGNS 
IN MEN PAST 40 


By Byram C. Kelly, A. ML. L. D. 


Tam past 40 myself. I had begun to 
wonder When would bed to. teal 
Tovtowe my old-time pep. ive. 
Nera, thou TPtual 

funde the personal acquaintance of a cer- 
fan member ofthe Amerie 

{or the Advancement "of whose 
Wonderful work T had heard of. T made 
Temp to his laboratories and the things 
T learned should interest every man, ap- 
Drowchling gr pant the prone of i 

ining a may seen nearly two-d 
Pratimien past a certain middle age sufler 
swith a disorder of the prostate gland. 


Common Middle Age Ailments 


Here i an important cause for many condi- 
tiah"which: heretofore have been taken for 
rome as ok-age allments-~sciatica, aches in 
Ben! hege and feet frequent alghely sings 
nervous iiity and freawent lazy 
parte ndieating high blood presure. Const 
Pail. headaches abd depressed spirits often go 
Riumawith i ue my vit would have been in 
saa nat learned of an argazing treatment 
TE Nieves. proseate trouble—n. treatment 
hat reaches els gland directly=—and te wo cone 
ie at Anyone can apy i ow 


10,000 Men Find Relief 


T know too plainly the effects of prostate | 


saleitamtze oblate, sets of erie 
sand seri cia nee Sas 
Kneis en of eat Te erat 
Gia uae oe 
Hi ee goatee a ae tae 
Wee ie pe ae ote agar 
Fel ot pool Soo es 
rr (acai ie hart Dod 
sects en am eer Ere me 
ie eed cen eed oe based 
edt fein fort Pale cobras 
ioe haa une a ae 
See earl rata Bae 
Yeeeah ses ees 
Pind ion no eal eae ee 
he vis tela rae oe 
a fort fod els 
Spree ae a oe 


All Explained in Free Book 


1f you have prostate trouble, if you suffer 
with ‘any of the ailments mentioned above, 
You should not tose a day in finding out about 
this wonderful new method. Send immediate 
for an. interesting, free book called, “Why 
Many Men Are Old at 40." It describes this 
Splendid treatment and shows you how you 
Tegain_muich of your youthtul vigor. 
Rend Your request to the Electro Thermal 
Company, 4088 Main ‘Street, Steubenville, 
that_js distributing these 


| Strong Waste-Paper Basket Built 
of Contrasting Woods | 


BX, FOLLOWING theptiags 
‘any amateyr wpodwofker fan rake a 
wooden wasty*papet basket phat fr byttr 
durable ang/attracthre in atyieardhiced 

Tn this éase the phsts are feak And the’) 
panels of a lightfodfoled contfast ng Wood. | 
Aha pogs-aydffails ould Ue Any dark- 
olopedvood jsuch a walnut, or birch or 
‘whifewood fished lke mahogany. ‘The 
parple prefefably are light oak or birch 3- | 
sly Cencer 15 or 3/16 in. thick. The tenons 
ate held with brass pins punched below the 
surface after the joints have been glued 
| Up. The loose bottom can be removed | 
quickly for dusting the lower corners. 


Miniature Aero Car 
(Continued from page 120) 


SNS 
AGENTS protir 
Genuine Gold Leaf Letters 
GUARANTEED TO NEVER TARNISH 


gia 
500! 


a Week 


ar ers 


tacked indore een Runs | Your Radio Set 


‘See SR SONS | needs SOLDERALL 


‘The towers are 13 in. high. The main y 
| Sovedowe se ene, Sitay | areal metal solder ¢ 
| W'Tin, wide at the bottom and are 3¢ in. | in paste for 


| thick. The base i 34 in. by 8 by 1 
‘The pulley atthe top of one tower is 3) 
| in. thick and 114 in. in diameter. A 3-in, 
Tength of ty-in. dowel ‘or other round 
wooden rod is inserted through the center 
| of the pulley to serve as a bearing. The 
| fixed shaft is 1¢-in. wire. The pulley at 
the top of the other tower, which is the 
‘motor tower, is made in exactly the same 
tray except that it is twice an thick and 
has two grooves instead of one. \g 
‘Note that small metal plates are fast- | (i! 
ened at the top of the towers to act as | 
bearings for the pulley shafts. 

‘At the bottom of the motar tower is a 
countershaft composed of two 1-in. or | 
Tigi. pulleys. The motor drives one of 
these pulleys and the other pulley drives 
the double pulley at the top of the shaft. | 
‘The countershaft is ilustrated separately | 
am one of the details on the ‘preceding 


ge. 

‘Three separate belts are used, one con- | 

| necting the motor and the countershatt, | 

another connecting the countershaft and | 

pulley at the top of the motor tower, and 

the third, which is the car cable, extending 
between the two towers. 

Both towers are fitted with bracket-like 
landing platforms. A block 2 by 3 by 4 in. 
serves a8 a weight to hold down the far 
tower, and both towers can, if necessary, 
be fastened to the floor. The ear is ope- 
rated by the control lever on the electric 
motor, which gives movement in either 
direction at various speeds. 


Solders All Joints 
INSURES CLEAR RECEPTION 
On Sale at All Dealers 
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Single Board 

By Homer S. Trecartin | 
I HAD just read an article by a chil- | 

dren's doctor telling of the discomfort 

caused to a child by having to sit on a 
chair too high for his feet to reach the 
floor and with no means for supporting 
them, So decided to make a comfortable 
chair for my seven-year-old boy. 

‘Finding no wood around except a 24-in. 
board 12 in, wide, I designed a chair th 
was made entirely from this piece, and it, 
has proved properly proportioned fq 
stability and comfort, | iD lig 
enough to be moved by thy 
trong for an adult to 
able too), and ts easly 

The dimensions I 
are as follows 
legs, 27 in. lg 


Child’s Chair Is Cut from a | 


Fe Togs cane Atted without 
feven these simple mortises. ‘The 


“The completed chair and method of cut- 
ting ‘the’ parts rom oe wide board 


“side braces” are left too long in the Iny- 
out, as the easiest way to fit them is to 
hold them in position with one end against 
the front log, and to mark with a pencil 
where to cut them to fit against the back 
log. 
‘After all the pieces are nicely smoothed 
with a plane, they can be assembled. If 
fone has a brace and bits, or hand drills, 
long wood serews may be used; but si 
penny and eightpenny finishing nails will 
be much quicker, It is worth while to get 
from n hardware or 10-cent store about 
¢ht small angle irons, which should be 
wed to the bottom of the seat and to 
the legs, and under the ends of the leg 
braces. 'I have found these fastenings to 
last better and to give greater stiffness 
‘than glued mortise and tenon joints, 
when knocked around as in a child’s chair. 
Painting or enameling is the best 
method of finishing. Contrasting colors, 
such as orange and black enamel, give 
pleasing effect. Be sure to round off all 
‘edges well, and to sandpaper everything 
very smooth, and you will find you have | 
created a lasting treasure for the child. 


‘OW to Build a Bunny Rocker for 
a Small Child,” by Kenneth R. 
LaVoy, and an article ibing the 
construction of a unique gondola swing 
for children are two of the many play 
stories planned for summer publication. 
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PATENTS 


Seventy-eight Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 
which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 


Write for our Handbook on 
PATENTS 


A full and complete booklet on Patents, Designs, 
Trade-Marks, Foreign Patents, Copyrights, Labels 
and Patent Office Practice with ‘an explanation about 
our methods, terms, etc. 

All communications strictly confidential 
Keepintouch with theinventionsof theworld by reading 
SCIENTIFIC AMERICAN 
‘The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genius. Recent rulings of 
the Patent Office, descriptions of the latest patented 
inventions, legislation and court decisions affecting 
patents, are noted in this authoritative publication. 


MUNN & COMPANY 


Patent Attorneys 
683 Woolworth Building, New York City 
‘Scientific American Bldg, Room 3, 625 F Street, Washington, D. C. 
801-D, Tower Building, Chicago, Il 
602 Hobart Bldg., San Francisco, Cal. 


NVENTORS your be 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET A PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, ete. Send model ‘or sketch and description of 
your invention and’ we will give p-—--~-- 


‘our opinion as to its patentable | 
nature. 


RANDOLPH & CO. |" 
Dept. 130, Washington, D.C. ; crv. 


state... 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


‘Most people idle away fifty hours a 
week. Probably you do. Use only 
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(Continued from page 30) 

In most instances employment is made 
of “stop-logs” to form a removable dam 
between two stone piers. When the creek 
has filled up to the level of high tide, the 
logs, inserted in grooves cut in the piers, 
make a fairly serviceable dam, retaining 
the water as the tide falls. When the tide 
has ebbed, an outlet gate is opened, and 
the impounded water is discharged 
through a wooden flume upon a wooden 
‘wheel 18 oF 20 feet in diameter. 

What has been accomplished for so 
many years by primitive methods and 
with the help of equally primitive appa- 
ratus, certainly ean be achieved, in the 
light’ of modern scientific knowledge, 
with the wonderful hydroelectric machin- 
ery already in use. 


HE moon is a lazy orb, servis 
‘useful purpose except to give us a 
‘amount of nocturnal illumination. 
We have persuaded it to grind grain and 
saw planks, but it ean be compelled to op- 
‘erate mechanical plants on a large scale. 
It can be made to run the machinery of 
our factories, illuminate our cities, heat 
‘our houses, drive our railway trains, and 
lift the elevators in our skyscraper build- 
ings and apartment hotels. 

‘There will be no lack of locations, in 
estuaries and straits, where tidal develop- 
ments on a great scale ean be established. 
‘Why, for example, should not the tides of 
Delaware Bay and of the Chesapeake be 
harnessed? Experts say there is no rea- 
son why they cannot be. 

In the meantime, the attention of hy- 
Araulic engineers naturally is attracted to 
places where the tidal rise and fall is ex- 
traordinarily great. The Bay of Fundy 
fs one of them. Another is at St. Malo, 
‘on the Rance River, in France, where the 
sea, running up a big estuary, gives the 
waters a 40-foot lift. Another is in Eng- 
I 
{a expected to yield continuously a power 
greater than is derived from all the 
hydroelectric developments of Niagara. 
In Cook's Inlet, southern Alaska, the 
tidal range is the greatest known’ any- 
where, attaining a maximum of 50 feet 
‘when moon and sun pull together 


Ms 
‘ship ‘was anchored in a Chinese 
river, and a cannon, which was being 
hoisted on deck, fell overboard. The 
American officers, after trying many ex- 
pedients to recover the weapon, gave 
up. Presently, however, half-a-dozen 
Chinamen offered to undertake the job, 
‘They fetched a float and tall sheer-legs, 
stuck the latter deep into the mud of the 
river bottom, and, at low tide, attached 
the gun to the float with ropes.’ The next 
igh tide raised the float, and the gun 
it, aix feet. ‘The gun was fastened 
at that height, and, by repeating the 
operation again and again, 
brought to the surface. Then timbers 
and more timbers were shoved under the 
float, until, wit : 


years ago, an American war- 


‘with more of the same bi 


neas, the gun was lifted to the level of the | 


ship's deck and shoved aboard. 
No power? There was unlimited 
power. All the power of the pull of the 


moon was available to do the lifting. 


Power from the Tides | 


| Squab Book F FREE 


eaba selling at highest prices ever known. 
tot ret for'20 year Mae monty 
‘ireeding them. Halwed in one month. We 
“Sineterywhere cur famot 
oles. 
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$3.85 
AND UP 
aio 


Motorcycle Bargains 
SAVE 28°) to, 65% 


How to Make More Mon 


‘Unamnally atiractive proite em 
iFienade Ar tome 
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Easy Now to Make and 


Repair Electrical Appliances. 
Genuine Nichrome Wire 
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Can Science Save a 
Crowded World? 
(Continued from page 40) 


Centralized distribution of light and 
heat already has been achieved. All that 
remains is semi-automatic control for the 
colossal rabbit warrens such as future 
apartment houses and office buildings 
will be. 

Fifty years from now, feeding millions 
in a metropolis will require extraordinary 
efforts in the way of countrywide intensive 
farming. Getting food to the man, getting 
the man to his job, will intensify the pres- 
sure on transportation. F. H. Hardin, 
chief engineer of motive power and rolling 
stock of the New York Central Railroad, 

‘scheme of railway trans 
portation within the next 25 years. 

He predicts that the human element 
eventually will be eliminated. Automatic 
controls, radio signals, complete electrifi- 
cation, are some of the items that will rush 
the bread of life to helpless dwellers in 
great conurbations, 
WEMAY aaa 

will be elimi 
phases of life. The 
‘and the milkman all will disappear as did 
tthe lonely watcher of our forefathers who 
‘at midnight called “All's well!” In their 
places will be super-organizations of sup- 
ply, central heat, and refrigeration, 

Indeed, men will live in a super-world, 
Super-power that will save 0,000,000 
tons of coal a year already is Herbert 
Hoover's pet idea. Most of us will live to 
see it, It is simply « plan to lump the 
fuel and water energy of a section of the 
country and cheaply distribute both in 
the form of electric current as we now feed 
light and water to a small community. 

‘There will be the super-automobile, 

bbut a song, that will never need 

1g; the super-radio, bringing life- 
Iking movies into our homes; the 
ne and dirigible, both safe and 
he super-surgeon, who will rid us 
Of our useless organs at birth: the super- 
government to deprive us of the morning 

headlines. 

il have become a rare indul- 
disease practically unknown. Medi- 
jence, which already has done won- 
| ders for the infant-mortality rate and 
added 10 years to our span of life, will 
ave nearly doubled the terrific accelera- 
tion with which population now increases. 


the human element 
ted from many other 


HE business center, with its irradiat- 

ing lines of manufacture and power 
production, will form a ganglion of intense 
human toil. Traffic and communication 
both within itself and to other business 
centers of the world will be masterpieces 
‘of mechanical efficiency. 

Actual business structures will be sky- 
scrapers from 75 to 150 stories high (one 
‘of 80 stories already bas been designed). 
Moving sidewalks, stairs, individual heli- 
ccopters, all will aid the individual to move 

| swiftly and in comfort within the pre- 
cinets of his special interests. 

Improved methods of machinery and 
more efficient utilization of the world’s 
sources of power will by that time have 
reduced the working day to but a few 

(Continued on pase 134) 
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Are pipe-smokers 


less selfish 
than other people? 


A lot of evidence points 
that way—maybe some 
reader can explain it 


One can’t imagine an ordinary citizen go- 
ing about telling all his friends where he 
bought the suit that fits him so well or 


urging upon his acquaintances the merits 


of a certain make of shoes—but it’s differ- 
ent with pipe-amokers and their tobacco. 
‘Most of them, apparently, won't rest 
until they have shared their favorite 
tobaceo with every smoking friend. 
‘Read this: 


Barrington, M7. 


‘Came ino the game 


Fours with ratafaction, 
"Arthar Be Pum, 
‘We have chosen Mr. Pflum’s letter from 
‘among hundreds be- 
cause he is typical of 
Edgeworthsmokers in 
that, being happy in 
his own choice of to- 
bacco, he wantsevery- 
body ‘within reach to 
share his happiness! 

We are glad to 
know that Mr. 
Plum ha 
created fourteen 
new Edgeworth 
smokers, for 
‘experience’ h 
‘shown that they 
will continue to 
smoke Edge- 
‘worth; and every 
permanent Edge- 
worth amoker is living proof that we 
know our job. 

‘Of course, we don't expect every man to 
likeEdgeworth—butfourteenoutoftwenty 
is a pretty good showing. 

‘We'd like mightily to have you pass 
judgment on Edgeworth. Perhaps you 
ean tell us, then, just what it is that 
featises our tobacco to make friends and 
hold them. 

‘Let us send you a free sample of Edge- 
‘worth so that you can decide whether you 
are one of six or one of fourteen. Address 
Larus & Brother Company, 59 South 21st 
Street, Richmond, V 

To Retail Tobacco Merchants: If your 
jobber eannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
‘you prepaid by parcel post a one- oF two- 
‘dozen carton of any size of Edgeworth Plug 
Slice or Ready-Rubbed for the same price 
you would pay the jobber. 
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Can Science Save a 
Crowded World? 
(Continued from page 13: 

hours. From this will arise the improve- 
‘ment of replacing the working day by the 
| working interval. ‘That is to say, a man 

will work three days a week or 10 days 
a month and be free to enjoy life the re- 
mainder of the time. High-altitude com- 
mutation planes will transport him to and 
fro at 500 miles an hour. 

"The residence suburb of the future will 
be a vast boulevarded park filled with 
flowers, amid which dwell the healthy 
men and women of the future. ‘There will 
be golf courses enough for all, and play- 
grounds almost unlimited in extent for 
pink-cheeked, laughing children. In this 
section there will be no shops nor machin- 
ery nor toil of any sort. Heat and light 
will be sent by radio from far distant gen- 
erating stations to all the houses. Simply 
by pushing a button one will be able 
instantly to wemmen such comforts day or 
night, 


EVENTUALLY, ‘the food supply no 
longer will be & problem of straining 
every nerve to rush great quantities of 
Inefficient human fuel like meat and bread 
into the home, for the problem of chemical 
nutrition will have been solved. Such 
authorities as Irenée du Pont, Steinmetz, 
Metchnikoff, and Lodge already have 
predicted the balanced ration of synthetic 
‘essences that will reducethe volumeof food 
‘while increasing immensely relative nutri- 
tion. It sounds like a pretty dull diet, to 
be sure, But our present menus would 
| took equally uninteresting to the gorging 

Visigoth. 

Steinmets pictured a sort of “bacterial 


‘ereating 2 protein food as alcohol now is 
made by fermentation. Mr. Du Pont 
points out that ‘‘a mountain of limestone 
and a waterfall” supply the chemical raw 
material and energy for sugar and for 
starch. Luther Burbank promises us 
strawberries “the size of apples.” 

‘A. corollary of chemical feeding will be 
eradication of fatigue. Here again we 
falready have gone far along the way. 
Fatigue is but a poison. Acid sodium 
‘phosphate has been found to be an anti- 
Gote, A single dose of it will increase a 
man’s endurance 20 per cent. 


LEEP will be more a pleasure than a 
necessity in the future. Hence there will 

be no bedrooms, dining-rooms, nor kitch- 
ens. Rest will be taken in a secluded 
‘corner of the home with talking-movies, 
‘opera, and photographic news (up-to-the- 
minute) to make the lazy hour a pleasant 

‘There will be many startling novelties. 
‘Already in England has appeared the 
radio-controlled airplane. By the next 
generation we shall have the roadster 
plane that ean be driven to one’s place of 
Rusiness and sent back home alone for 
family use. 

"There will be items like radio alarm 
clocks; wireless percolators and toasters; 
local radiotelephones with automatic con- 
trol; political eampaigns by radio; pocket 
movie cameras; communication with 


bean'—clusters of microscopic bodies | 
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Can Science Save a 
Crowded World? 
(Continued fron 134) 

planets; control of weather; crops that 
grow overnight; lumber trees produced 
in a single season. 

‘Today's untapped sources of power 
will have been opened. Heat from the 
tropics may be stored and brought north, 
‘The capacity of plants for utilizing sun- 
shine certainly will be turned to human 
advantage, Wind and tides both will be 
harnessed. Immeasurable atomic energy 
will be released. 

How fanciful it all sounds! More like 
the romantic dream of a mind like H. G. 


Wells’. Yet how cleanly logical in every 
single item herein promised for the 
future! 


NEX tur back into the past. ‘Think 
What things were like in 1776, less 
than 150 years ago. No power, no light, 
no daily news. No steamships, no movies, 
no telegraphs. No anesthetic. No elec- 
frleity. No fuel oil. Why, if' man had 
dared in public to predict what you and 1 
have seen this day, he straightway would 
have been jailed! 

‘And yet, for all its seeming complexity, 
tomorrow will be an infinitely simpler life 
than that we lead at present. For we 
shall have Tearned our awful lesson ‘of 
slums and filth and nervous wreckage 
Such a thing as the human treadmill wil 
be abolished forever. Education will have 
become the popular pastime, and health- 
ful games, with just enough of workdays 
now and then to keep the mind alert, will 
be the monthly diet. 

So shall Scions, eventually, thus save 
us from ourselves. And Science alone 
shall bring the universal peace we s0 
pathetically long for now. 


Finds Diet of Dead Germs Will 
Kill Live Ones 


HE possibility of vaccinating against 

certain diseases by eating the dead 
germs or rubbing them on the skin is sug- 
gested by Prof. A. Besredka, a Russian, 
working on the staif of the Pasteur Insti- 
tute, Paris, as a result of experiments 
upon animals and subsequently with 
human beings, His conclusions are con- 
sidered revolutionary in their application 
to the prevention of disease. 

Professor Besredia asserts that immu- 
nization is effected by bringing the im- 
munizing substances into contact with 
the tissues where the disease would first 
enter the body, rather than by injecting 
them under the skin, 

For example, it was found that guinea- 
pigs could be protected against anthrax, 

disease to which they are especially sub 
ject, by applying killed anthrax germs to 
the ‘surface of the skin where the active 
germs usually find lodgment. 

Experiments with cholera, typhoid, 
and dysentery, all diseases that enter the 
body through ‘the walls of the intestines, 
have shown that protection may be ob- 

ined by administering the vaccines by 
the mouth, the immunity resulting, ac- 
cording to Professor Besredka, from the 
‘effect of the vaccines on the’ intestinal 
cells rather than on the blood. 
heeniaiirsitea el | 
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The Honey-Bee 
(Continued from page 43) 


toremove. Still, they cannot be left there 
to decay, for the bee is a stickler for 
sanitation. In such cases a sanitary 
corps, which performs a similar service 
when’ any member of the hive colony 
dies, builds a tomb of wax about the 
body, sealing it as tightly as ever the 
tomb of a Pharaoh was closed. 

While studying the life of the bees in 
the hive, Unele Sam has not neglected 
their activities outside. By means of 
electric timing devices the departure and 
return of a bee are clicked on an auto- 
matic register. This delicate apparatus 
has shown that the honey-seeking flight 
‘of the bee is not so long as has been 
supposed—that the average time of ab- 
sence from the hive is between five and 
seven minutes although the journey in 
search of honey may be as long as half a 
mile. The bee is a swift worker. 

Experiments are under way to de- 
termine the influence of ultra-violet light 
fon the bee. Bees are practically color- 
lind, and the only possible explanation 
of their attraction to flowers of different 
colors seems to be that they are able to 
perceive rays beyond the humanly visible 
spectrum. This theory, advanced by 
Dr. F. K. Richtmyer of Cornell Uni- 
versity and Dr. F. E. Lutz, entomologist 
of the American Museum of Natural 
History, seems to be well grounded in 
fact. If the work of the government ex- 
perts confirms this belief, it well may lead 
to a special development of flowers rich 
in nectar and giving off strong ultra- 
violet rays; perhaps colorless to our eyes, 
‘but potently attractive to the bees’ many- 
faced visual organs. 


"THESE important new facts about the 
attraction of flowers for bees, were 
the result of ingenious scientific detective 
methods devised by Doctor Luts. He 
found that he could trace and record 
every movement of a bee on its honey- 
‘quest by examining the pollen it gathered 
on its legs during visits to the flowers. 

‘The short-cut invented by Doctor Lutz 
enables a scientist in his laboratory to 
gather facts in one day that the field 
worker could not eollect in a year. Each 
time a bee visits a flower, it churns up the 
pollen grains in the blossom, and a 
number of these grains stick to its hairy 
legs. With every visit to a new flower 
more pollen is added, until it accumulates 
in a fluffy yellow ball on the rear legs of 
the insect, as shown on the cover of this 
issue. Returning home, the bee deposits 
this pollen in the cells of the hive as food 
for the young. 

‘Since each kind of flower has a different 
form of pollen grain, Doctor Luts rightly 
deduced that the bee's collection of grains 
should indicate just where it has been. 
By brushing off the legs of a bee and 
examining the sweepings under a micro- 
scope, he can tell from the character of 
the grains just what flowers the bee has 
looted of honey on its last flight. 

‘Similarly it is possible to keep a record 
of a bee's movements for months by the 
pollen deposits it leaves on the honey 
cells. Examination of the cells under the 
microscope reveals a complete “finger- 
print” record of the honey-maker. 
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Adventures in Home 
Ownership 
(Continued from poge 37) 


“Now you're talking in my language,” 
approved Jim heartily. 

“My suggestion is this,” I explained. 
“Buy one of these houses and pay $4000 
cash, A bank will gladly lend the balance 
of $3000 on a three-year first mortgage 
at 6 per cent, costing you $180 a year. 
‘Taxes, insurance, and upkeep hardly wil 
exceed $280 more, or a total expenditure 
of $460 a year. 

“You're allowing nothing for amort- 
ization,” Jim interrupted. 

“Not so fast; the plan is but half un- 
folded,” I replied. “My idea is for you to 
make'no further principal payments. 
When your salary is raised, you want to 
sell this house and get a better one. The 
mortgage on the house will help to sell it, 
When the time comes, whoever buys it 
need put up only as much as you did. 


id when the three years it has 
to run have expired, he can renew it easily 
fon an amortization plan such as we have 


already talked of, Meanwhile you'll be 
living in your own home pretty cheaply.” 


“BOY, You've solved. the problem!” 
cried Jim, with a resounding slap 
on my back,’ “Let's see the houses. 
What do you say, Marion?” 

“Well, T suppose we must,”* she agreed 
regretfully. “Of course you men know 
best, but I do love this house.” 

She dabbed furtively at her face with a 
tiny handkerchief, but gave us a forlorn 
little amile as she trudged bravely out of 
the house. 

“Hop right into the car,” I hastened to 
say, opening the door. “We'll be there in 


a jifty.” 
Reaching the development, we came 
first to a pleasing little six-room semi- 


bungalow of stucco in the English-cottage 
half-timber style, priced $7750 on our li 
the house I had in mind,” 1 

nut let's take a look just 

‘The plan offers many 
.ving features.” 
Entering the living-room through the 
front vestibule, I pointed out the English 
type recessed fireplace with brick hearth 
slightly raised, and the porch opening 
off at the 


“] T CERTAINLY is quaint and charm- 

ing,” Marion commented, without en- 
thusiasm. “A bedroom on the first floor, 
and a delightful winding stairway,” she 
added, passing out into the back hall. 
“Oh, and a toilet room, too. How con- 
venient!” 

‘The unique thing about the house, I 
showed them, was a combined kitchen 
and dining-room, English-cottage style, 
fa screen being set up across the arch 
between the two rooms when desired. 

‘Marion laughed. “How foreign and 
funny,” she said. “It saves steps, no 
doubt, and probably cost, but I don’t 
like it, all the same. Let's look up- 
stairs.” 

‘There we found two large bedrooms, 
somewhat irregular in shape. plenty of 
windows and closet space, a good bath- 

(Continued on page138) 
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Even in minor phases of operation, Erlasuperiority 
is pronounced. Control is positively fool proof, 
climinating body effects, reradiation and distor. 
stabilityis #0 complete that every station 
invariably with the same dial setting. 
Underlying the efficiency of these circuits, and the 
Mainspring oftheir succes, are Evla radio and 
audio transformers. Through eynchronizing per- 
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tubes to do triple duty, multiplying ampligeation 
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Adventures in Home 
Ownership 


inued from 


(Con 137) 


room, with clever fixtures and linen closet. 

It's a pleasant little place, but rather 
jogged up and queer,” was Jim's verdict. 

here are several nice features, but 

I think I'd prefer something more char- 
acteristically American,” decided Marion. 

Since that was the judgment of all of 
us, we lost no further time in going 
round the corner to the houve I had in 

“Oh, what a lovely little box of a 
home!” eried Marion, as there came into 
view a white painted gambrel-roofed cot- 
tage of the Dutch colonial style, with 
attractive green shutters and a back- 
ground of thrifty young shade trees. 
"I know that's the one. Am I right?” 

I told her it was. 

“But I thought we'd have to take some 
ugly little shanty,” she explained. 


“THE great advantage of this Dutch 
colonial type,” I said as we looked 
about the ample lot, “is that it offers so 
much for the money in room, real comfort, 
‘and convenience. It has six good rooms 
id bath, a full basement, an attic and 
10 closets—eount them yourself’ 

“One thing I miss,” broke in Jim, “and 


“"Yes,"" I agreed, “a permanent owner 
would want to add one outside the living- 
room. For a year or so, however, a lawn 
swing and chairs under these trees might 
take its place. The sleeping poreh also is, 
missing. Otherwise the floor plan is much 
like the house of Marion's choice.”” 

“So it 
side and she began dancing about the 
rooms of the lower floor with reviving 
spirits. “Here's my big 
fireplace right over again. 


she called from the rear of the house. 

Proceeding more slowly, Jim and I 
appraised the hardwood floors and wood- 
work, the paint finish, electric fixtures, 
and wallpaper, and found them good. 
=|8 the basement was an excellent heating 
plant. 

“Everything looks good to me,” com- 
mented Jim, “Let's climb to the second 
floor.” 


“THERE were three light and airy bed- 
rooms of good size, with ample closets 
and a well equipped bath. On careful 


fixtures and plumbing measured up to 
the heating plant. 

“My mind's made up,” said Jim after 
a final survey. “What do you say, 
Marion?” 

think living here for a year or so, 
with the prospect of a better house soon, 
will be a delightful little adventure. I 
had no idea when I left that other house,” 
she continued, “that we ever could find 
anything so much like it for so much less 
money. I almost expect when the time 
‘comes I shall feel sorry to leave it.” 

Jim fairly beamed. 


ead, 


inspection, Jim and I decided that the | 


next month's issue, how Ji 
Marion later built themselves 
permanent home. 
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eo e 74) 
certain winding. ‘To determine this figure, 
if you are using No. 20 wire, multiply the 
number of turns by the diameter of the 
tube in inches, and divide the product by 
1146. For No. 22, the product of the 
number of turns and the diameter of the 
tube should be divided by 1884. For No. 
24 it should be divided by 2904. | 
In the new combination unit, No. 22 
.s.c, wire was used. ‘The tube on which 
the A'and B coils were wound was four | 
inches long, while that on which the C | 
coil was wound was two inches long. ‘The 
rotors were 3}¢ inches in diameter with a 
half-inch winding apace on each side of 
the shaft, making a total winding space of | 
‘one inch, providing for 39 turns of the wire. 


[WINDING the colts, taps are easily 
made, as shown in detail 2 of Fis 

by holding the wire taut and twisting « 
loop in it with a bent piece of heavy wire. 

‘To anchor the ends of the windings, it 
{is necessary only to drill two small holes 
‘about one eighth inch apart. At the be- | 
inning of the winding, the end of the wire 
{in passed from the outside to the inside of 
the tube, through one of these holes, then 
up to the outside through the other hole, 
in again through the first hole, and out 
‘again through the second hole. ‘A loop to 
nerve as a tap then is made in the end that 
hhas been brought out through the second 
hole, ‘The other end of the winding ean be 
anchored or fastened in the same way. 
‘This type of fastening offers great 
strength. 

‘To anchor the ends of the rotor wind- 
{ng, drill two holes on opposite sides of the 
rear rotor shaft, ‘Twist two small loops 
in the form of a bow, as shown in detail 3 
of Fig. 1, leaving a piece of wire about a 
half inch'long to solder to the ends of the 
flexible rotor lead. ‘Then wind half the 
rotor winding, inserting the end of the 
‘wire into the éenter of the rotor through 

small hole drilled at the end of the 
winding. The other half is wound in ex- 
actly the same way and in the same diree- 
tion, starting from the outside and wind- 
ing toward the center of the rotor. The | 
|] end of this half of the wire also is in- 
|} serted into the center near the point | 
|] where the end of the other half was 
serted. The two ends are soldered to- 
«gether on the inside of the rotor, as shown 
in detail 4 of Fig. 1. 


'HE rotor leads should be made of 
le wire usually referred to as 
To make sure of good con- 
insulation at the ends should be 
pushed back slightly, exposing the strands 
of the wire. “A piece of small bare copper 
wire, from No. 24 to No. 26, then should 
be wound around the end, starting about 
three-sixteenths back of the end of the 
insulation. ‘This serves the double pur- 
pose of binding the insulation and wire 
together to prevent raveling of the insu- | 
lation and also to serve as a postive con- | 
nection between the lead and a terminal 
The ends of the rotor leads may be 
connected with isolated screws fastened 
near the edge of the tube, as shown at 
detail 5, Fig. 1, 0 that connections from 
cother parta of’ the circuit to the rotor 


(Continued on page 140 
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planned. ‘Think ofthe time, trouble 
Sad expense you will eave. 

‘Simply inject a tube of Neverleak 
ire Fluid into each, of your tires 
sed you cn my to pune 
‘Nevesleak Tire Fluid is guaran- 
teed to give you entire satisfaction 
* Price Ise tube at all bicycle and 

rice 25e a tube at 
repair shopa, Be sure you get the 
original inthe yellow, green and 
Shite tube. 


Buffalo Specialty Company 
Buffalo, N. ¥. 


NEVERLEAK 
ZIRE FLUID, 


“HEALS PUNCTURES ON THE RUM.” 


Smoker's Teeth 
Bleached White 
New Safe Way 


‘get for dull, ello, tobacco-talned teeth 


: 
SEER candies 'and sultent dhe staine™and anew 
iste which, gently. removes the elt 
{Sil ea preremts the formation of mew 
es as Ses" 


EiPatyultien eos eenehere 
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PARAGON 


Re. Pa On 


3-CIRCUIT RECEIVER 
4) “HEAR THOSE SAXOPHONES!” 


Every tone, every note clear and sweet. You 
can almost see the musicians swaying in time 
£° to the music. It’s just as if the orchestra was 
f ight in the room with you. Why pay money 
( 


to go dance when the best in the land can be 

had right at home over the radio? 
“The Paragon 3-Circuit Receiver here illustrated isthe 
f lase word in sensitiviy, selectivity and simplicity. You 
need only toswitch on the tubes and set the dials for 
= thestation you want. The cabinet is ofthe highest fish 
mahogany of walnut and includes compartment for 
ddry batteries. The Paragon is the ideal Radio Re- 

ceiver for the home. 


Write forillustrated Bulletinsef Paragon Radie Receivers 


ADAMS-MORGAN Co. 
16 Alvin Avenue, Upper Montclair,N.J. 


Paragon Model 
Price 138.00 


Loud Speaker 
To hear a radio concert reproduced 


"With he ure ofthis ENERGY you can accom by’ Morrison creates, an instant 
aching geniy Basle Toe EACH hus been desire to own one of these faithful 
Ses daetataatiwaee amisinwtring |] Loud Speaking, Units.” For 
rly naced, tne satin dcovery You not seems like magic to hear so truly 
Sniy Tet he Iden” but ie apples Hci Yo your thernging arte andthe weet 
iii a's fe aa ‘Violin, Even with’ full 
Nothing Impossible i 
Literally thousands of people chaned thee ves tion ereeps in. 
‘Wich cle eats Goht"Adeine of Salt Lake City ‘Then, too, Morrison is adjustable 
inde over 8,000 in —turn a little dial’ and regula 
Simene power mean and practi the volume to your taste. “Tt isn't 
ORE fr os ale os oon somes surprising. that once you own a 


fon the electric light, IT 18 WORTH NOTHING 
TO YOU" Vor all men are not equal. Doubt, fen with less, Distant stations are un- 
sprein, lttae, Tvlaioe ar hats tat make Ta, betans caer ead oe 
=i ‘can soften the tone if you wish, 
Five Days’ Free Trial 
Simply send your name, postcard will do, we will 
small you pestpaid, CLEAR, POSITIVE, SIMPLE 
{patedetions that "vou ‘can ‘bexin.spplviog IN A 
VERY FEW HOUIE You have ive days footy 
find examine Ie without cost. it it proves valuable 
{i obtaining coperete repute we lee to you (> 
Day ts with 5 days what 


Sa rw 
Ferra Oo 
The CARNAGEY INSTITUTE MORRISON LABORATORIES, INC. 
ee eam, Pesacrt sett tone he = TROP, ME 


04 Hayes Bldg. Dept. 608° Kansas City, Mo, 


A Radio Tuning Unit 
(Continued from page 139) 


winding can be made at these points, 

For best results the rotor should be of 
the type that has separate shafts for back 
and front. ‘The rear shaft must be hollow 
so that the rotor leads may be taken to 
the outside connections. 

The rotor bearing is made easily. 
As shown in the photograph, a slot is 
filed in one edge of the stator tube to 
receive one end of the rotor shaft. An- 
other similar slot is filed at the opposite 
end of the tube to receive the other end 
of theshaft. A hole then is drilled at each 
side of the slot. In these holes are 
serted screws to serve as anchors for a 
wire that loops over the shaft of the rotor 
to hold the shaft in place, 


NE of these scraws (an at 6, Fig. 1) is 
left rather long to serveas the stopfor 
the projecting. piece of wire (7), soldered 
on the shaft, ‘This arrangement prevents 
the shaft from turning through more than 
fone revolution and eliminates the ten- 
dency of the rotor leads to twist and break. 

In selecting wire for winding the coils, 

ht differences in the type and size of 
wire will not affect the operation of the 
coll to any great extent. Usually, best re 
sults are obtained by using No, 22 s.0.c. 
or No. 22 ds.e. wire. 

In general, there should be about 40 
turns in the’ primary winding, where a 
four-inch tube is used and where a .0005- 
mid. variable condenser is to be connected 
{in parallel with the coll. When a .001- 
fd. variable condenser is to be used in 
series with it, there should be 70 turns, 
From 40 to 50 turns in the secondary 
winding with « .0005-mfd. variable con 
denser across the eoil, and from 30 to 40 
turns on the tickler coil usually will give 
Dest results. 

If no condenser in used in the primary 
circuit, about 50 turns should he’ used in 
this winding. 

‘The latest practice in winding isto tap 
the coil at every 10 or, at the most, every 
five turns, and use a varinble condenser of 
the Vernier type to provide the finer 
tuning. In this way only one switch is 
needed, 


"THE tension required to keep the rotor 
at whatever position it may be pluced, 
fs provided by the simple expedient of 
making the spacing washers, one of which 
is shown at 8, Fig. 1, between the rotor 
and the stator of such a thickness that the 
distance between the outside faces of the 
‘washers is slightly greater than the inside 
diameter of the tube. This makes it 
necessary to spring the tube slightly to fit 
the rotor assembly into place. ‘The elas- 
ticity of the tube is sufficient to provide a 
firm, even tension, 

‘When the extra stator winding C is to 
be joined with the main stator tube, two 
small connecting links, as shown in detail 
9 of Fig. 1, are used to connect the tubes. 

Means for fastening the stator to the 
baseboard in mounting the unit is pro- 
vided by the wire bent as shown at 10, 
Fig. 1. 

‘The variocoupler or double rotor tuning 
unit may be mounted on the panel by 
means of the bent wire supports shown 
at 11, 12, 13, and 14, Fig. 1. 


Earth’s Highest Citadel 

(Continued from page 35 
sequent reception of too little oxygen. Its 
symptoms are extreme Iaasitude, weak- 
ness, mental fog, depressed spirits, and 
physical exhaustion after even the slight- 
est efforts. ‘Though the climber is con- 
stantly weak, tired, and sleepy, he cannot 
sleep except brokenly. 

The terrific cold—between 20 degrees 
and 80 degrees below zero is the average 
temperature near the summit of Everest 
saps the climber's waning strength 
His hands and feet are likely to be frost- 
bitten, And yet, anomalous though 
may seem, the rays of the sun are beatin 
down on him with terrific ferocity. He is 
perpetually in danger of collapsing from 

mnatroke, From the great expanse of 
glistening snow the rays of the sun are re- 
flected into the climber’s eyes. He wears 
smoked glasses, his checks and forehead 
are smeared with lampblack; yet there is 
always the danger of snow blindness. 


‘ATURE, in a way, has supplied a com- 

pensation for the lack of oxygen in 
the atmosphere by eausing the red cor- 
puscles to multiply in the blood. ‘These 
red corpuscles are the carriers of oxygen, 
ind as they increase in number, of course, 
the oxygen supply of the body increases: 
correspondingly. However, no man ever 
hhas been able to stay in extremely high 
altitudes sufficiently long to determine 
whether the multiplication of red cor~ 
puscles can progress to a stage that would 
make him immune to the debilitating 
effects of insufficient oxygen, 

Physical suffering is the principal im- 
pediment to remaining near the peak. 
Besides this, conditions in the Himalayas 
aro such that weather suitable for moun- 
tain climbing is not likely to last more 
than three or four days at a stretch. 


COWARD the end of the last climb, 

Bruce and Finch were progressing 
only 990 feet an hour. At that rate a 
little more than five hours would have 
been sufficient to enable them to negotiate 
the 1700 feet that stretched between their 
Inst stopping place and the top. Yet they 
‘wore unable to make it. Physical man ap- 
parently had reached his 

But now Bruce and a dozen others are 
making another desperate attempt. 
Science has solved their difficulties as far 
‘as present-day knowledge can. ‘The climb 
hhas been planned as carefully as a military 

smpaign. Compressed oxygen in small, 
ht tanks has been supplied to serve 
them in the thin air near the mountain 
top. Their food supply has been selected 
scientifically to furnish strength and 
‘energy when they have reached the limit 
of their courage and stamina. 

‘Will they succeed? 

They will if they can conquer Nature. 
Not Nature as represented by the tower- 
ing majesty of Mount Everest, Titan of 
the earth’s peaks, but Nature as exem- 
plified in the indomitable spirit of man. 


DID zou, read Raymond J. Brown's 

cing story of atoms in the 
Apel eave? ft so, you won't wane to 
miss his entertaining, understandable 
story of radium, the modern Philoso- 
Pher’s Stone—next month. 
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Super-service 


Wide-awake radio fans prepare for 
clear reception of all programs by 
keeping the storage battery full- 
powered with the Tungar. For 
super-service the Tungar is used 
to recharge both radio and auto 
batteries. The result is longer bat- 
tery life and more “pep”—plus 
convenience, 

In homes with electricity Tungar 
recharges the run-down radio or 
auto battery overnight at a saving. 
Sold by Electrical, Auto-accessory 
and Radio dealers. 


Tungar is on of 

scientific 
teiboted by the G-E 
Research Laborato 
ties toward the wone 
Serfal development el 
sectiity in America, 


PAT-OFF, 


amar Tbr itn nd 
Merchandise Department 


il Electric ‘Company 
ldgeport, Connecticut 
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How to Make Your Watch 


In 12 months the balance wheel of your 
watch revolves a distance of 4300 miles. 
The movement of a locomotive’s wheels 
is slow and clumsy in comparison, and yet 
a locomotive is oiled every few hours. All 
‘your watch asks is a tiny drop of oil not 
oftener than once a year; yet, if you are 
like thousands of watch users, you prob- 
ably deny it even that much care. 

Tf you want your watch to keep time, 
treat it gently and do nothing to disturb 
its calm, Probably the most destructive 
thing you ean do to a watch is to drop it. 

‘Habitually subjecting a wateh to jolts 


1 

Ce complete “| xfekeaece tit 
lin 
I 


€ Sieh pean Ieee ee a 
} bene be teats Tea 
pray pgs 

Peet ree Se oe ee 

Ses ae Ea a 

TUBES _|Siesiszinfien tert 


justment as a result of constant violent 


_ 


RAD 


Ly FOR EVERY TYPE OF RECEIVING SET ‘vibration, as 


¢ fingers of their owners 
have pounded a typewriter keyboard, 


[paras rusts the delicate parts of 
fa watch movement. Don't lay your 
watch down or hang it up near an open 
Window—eapecially at night. 

‘Guard your watch against dampness 
when you are at the seashore, And Te 
ove your wrist watch when bathing. 

‘Dust, dirt, and sand can wreak de- 
struction if they get into the movement of 
the watch. | Never open the hack of the 
‘ease outdoors, or where the air is dusty. 

it you break the erystal, of even crack 
it, have it replaced immediately, for the 
lst that reaches the dial through the 

oserattem crack may find its way into the movement, 
tatty sending tem centr to ome Som Prametoee aden Always keep your watch pocket free 
aeauaias from dust and lint. 

esa TT your watch s gaining or losing, make 

Wineie it keep time, You can do this just as well 

as a watchmaker, but’ of ‘coure you 
should use extreme care. In the back of 
the watch is a pointer, which must be 
moved toward “F” (Fast) if the watch is 
losing, and toward “S” (Slow) if the 
watch is gaining. Touch this pointer 


ily and move it as short » distance as 
, Sen top of page 6 in root | Sox posibly can. After the regulator has 
$25.00 in PRIZES sitet’ ™ |i emei rat went Shr ite 
making further change. ‘Then move it 
again, Repeat this process until your 

VAG ‘watch is running on the second. 


ire does, the wor ware, Galion of Gasoline EGULARITY in winding your watch 

Birt daha ah eae ttn Seton | ERS sential ities 10 ep correct 

se reh e Wand tea te ion CarbareOt | ime,” A watch should. be wound. every 

Saad ot Sete fea asp Ba Se | 24 hours, and at the same time each day. 

Seeagae Yostlon fo teacher wooe Misses sre | You should have your watch cleaned 

amet atvays — fia the enna Sagi mae Saeed cites: pects’ | and oiled at least once a year. Remember 

hemi —ehe eel oat: pierre 24 mi.) Chevrston sz mi | that it ticks 157,000,000 times in 12 

Simore “Quick Change” Trysquare | $k aie #5 | BEL | months, and tat with every movement 
Trysqmare | Bock 3 2t| Ree at | eat, st | there to a friction strain on some 

cag | HEIST BSE] SEAR Se | BEE UEH SE | ich can be relieved only by lubrieation. 

recrpt of money oder | 7a Srfsar gunna sac RENTS WANTED ‘The modern watch is in reality a box of 

sl SSA | er vb eave race That. | yonder Tes the one mare fence 


Yee PRE See ET a | that every man uses. 
(hsguetaols "Thedemand | SXtaingves ine secoRag_, Sees sect | Your watch, in short, is your most im_ 


for thee Oetoday S| Deere Grete cammeca iaeey twat | portant possession, your most faithful 
"The Simon & Skidmore Mig, Co. | SoSUEY AE Teck “Mise, terete | friend. Consider its marvels, and you 
‘Dept. 5 ‘Santa Ana, California | E'==Soe=, pales ‘will never again treat it casually. 
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Here Are Correct Answers 
to Questions on Page 71 


1. The coldness and dryness of the air 
Cools the skin. ‘This increases the 

tion’ of blood. "The better. circulation 
carries more oxygen to the brain and other 
organs and makes us feel more active. 

2, In samples of rock that explorers have 
ibrought back from the polar regions, ge 
ogists have found fossils of plants that 
grow only in warm countries, 

3, The alr containg «small amount of 
Mulphur gases, derived, usually, from the 
sulphur contained as an impurity in coal 
and other fuels. ‘Silver takes up the 
tulphur 

pound called * 


shorter than 
not be seen 

Your eyes, though they ure otherwise 
just the same as light. ‘Phege are ealled 
the “rays of ultraviolet light.” 


5. Among other changes the heart beats 
faster and the sizes of the different blood 
vessels are altered. ‘The arteries leading 
to the digestive organs become smaller, 
while those leading to the heart, the 
lungs, the brain, and the other nerve cen- 
ters become larger. Thus the blood is 
‘taken away from the organs that are not 
fing to need it so urgently and is’ sent 
Where it ix needed more, It becomes well 
charged with oxygen, which will be needed 
{in the muscles in case you have to fight 
‘or to run away, and plenty of the well- 
‘oxygenated blood is sent to the brain to 
aid in controlling these muscles. 


6. The layer of air next the ground gets 

(ed, usually because the suf overbents 
the pedand ad thi heats thea net 0 
it. This hot layer of air bends back the 
rays of light just as though were a 
mirror, So it reflects the ligt it of the sky 
ist asm water rurface would. 


7. It is called the “pineal gland.” It has 
somewhat. the same nerve connections 
‘and structure as an eye and it corresponds 
{oan organ found fn many foi eards, 
Which may have been an actual eye on top 
of the head. 

White reflecte the heat rays from the 
in. Black absorbs them. 

Weight is merely the attraction of 
gravity and it exists between any two 
Pieces of matter. So scientists first deter- 
Tine the amount of the attraction be- 
Ewen a small piece of matter, say a tin 


ball of pith, and a huge mass of lea 
‘Then they determine the attraction of the 
‘earth for the small ball of pith. ‘This will 


be @ great many times as much as the 
attraction of the mass of lead for the pith 
ball. ‘The earth is just that many times 
heavier than the mass of lead. 


It is toxin produced by. the germ 
that causes ‘botulism, a form of food 
poisoning. 


11. Itis.a difference in how far the atoms | 


or molecules inside "the substance “are 
ftway from ench other. If they are very 
clone together, the substance is sold. If 
they area litte farther apart, so that they 
fan move around freely, the wbstance is 
liquid. "If they are so far apart that the 
have no attraction for each other at all, 
then the substance isu gus. 

12, No. Whenever these are studied 
Acientifeally, it is found. that “hunches 
Gr reasonless predictions are ‘no more 
Sccurate than mere baseless guesses are. 
‘There is no evidence. that mat i able to 
foresee the future in any way except in $0 
far'as he can do so by his reason. 
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For expensive, 


delicate parts— 


what panel will you use? 


‘HE. picture shows 

the front of a Super 
Heterodyne hook-up. 
‘This set has a normal 
range of 3,000 miles. 
When a radio fan builds 
this set he must use the 
best radio parts he can 


buy. And he needs a 
panel that will help 
those parts operate 
most efficiently, 


‘A weak battery, a burned-out tube 
—any defective part—merely reduces 
the range of a set instantly. A cheap 
radio panel can hinder the effective- 
ness of the best in- 
struments made. 
Radio fans ali over 
the country construct 
their sets around Celo- 
ron Standard Radio 
Panels. One of them, 
Mr. Phil Davies, of 
Grand Rapids, Michi- 
gan, writes about his 
Celoron panel: 


“L bought a Celoron 
Panel, fist, Because of 
the Tow “eso ‘io 
ita high dilectric eae 
pacity; second, because of its strength 
and durability; third, because of 
beautiful fourth, beeause of 
‘convenient size 


Radio set manufacturers who use 
Celoron panels in their cabinets help 
fans get greater volume and clearer 
reception. Manufacturers of radio 
parts who mount their instruments on 


oa 


oar 
the ah 
inisbed tn 


Celoron bases give insulation those 
arts need. In Celoron they have a 
oduct that is one of the 


akelite 


Compe and U. 8. Navy approve it 
vearti 


Radio manufacturers can buy Celo- 
ron in sheets, tubes, rods, and special 
forms. Leading radio part makers 
have already found that Celoron is an 
jeal material to use for cabinets, 
switch bases, and oth~ 
er radio and wireless 
equipment, 

Radio fans who buy 
completed sets con- 
taining Celoron 
Standard Radio Pan- 
cls and. instruments 
insulated with Celoron 
can be sure of getting 
the insulation their 
sets need. Write to 
us for complete ine 
formation regarding 
the use of Celoron in 
the manufacture of sets and individu- 
al radio parts. 

Write for our free booklet, “Getting 
the Right Hook-up with Celoron.” It 
contains diagrams, list of broadcast- 
ing stations, and valuable radio in- 
formation for the set-builder. 


Tay "Rowing standard ssboretbonta, vote Brie 
DIAMOND STATE FIBRE COMPANY 


‘ase, 
isch mahogany 


STANDARD RADIO PANEL 


ERIE FIXTURE SUPPLY CO. 


Agents $72 a Week 
Een 
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A Perfect Glareless Headlight At Last 


Distributors—Agents and Dealers—Can Make 
$3,000 to $15,000 or More a Year 


The Detroit Safety Headlight Devices 
absolutely solve the greatest menace to auto- 
mobiling—the headlight glare. This is a new, 
simple device and fits 
any model of any car. 
Installed easily and 
quickly. by anyone. 
Used with low priced 
plain glass lens. It 


adds style and dignity to any car. It absolutely 
concentrates the light down on the road, not 
up in others’ eyes, Drive with all the courtesy 

the road with bright lights on. ‘The glare is 
positively eliminated. Will last a lifetime. 
Will not rust, corrode or deteriorate. Meets 
every requirement. They are the 
best headlight devices made and stand any 
test. 


Detroit Safety Headlight Devices Sell On Sight 


They sell on sight—a demonstration sells anyone. 
strated in store, home or on car. Sold on 30 day trial—never taken out. 
Appeals to fairness—no one wants to drive others to death in ditch. 
Owners urge others to buy. 


Easily demon- 


See illustrations as to installation and effect. 


Exclusive Territory—Newspaper Advertising—Installed Free 


Exclusive territory granted to right men— 
we run newspaper advertising and arrange 
for Free installation by competent garages. 
Printed matter and cards also furnished. 


We want men in every county who can 
handle men and sales and make from 
$3,000 to $15,000 or more according to 
territory. 


FREE—One Set. Free Introductory Advertising Offer 


FREE—One Set Free Coupon! 
Motor Cig Sndiete 


‘Ave, Dept. 43 
Detroit, Mich. 


Gentlemen: Without obligations. please send Uterature of Detroit 
Safety Headlight Devices. Send such offer as I have marked below. 


‘Do you want to sell?...... 
What territory? 


! 
ees | 
cues peer ucargunamanywect| 
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Us tacaaicta mes caaeisnacaeets Re 


One set of Detroit Safety Headlight Devices in 
a neighborhood makes everyone want them. It's the 
best kind of advertising for our representatives. ‘There- 
fore, for a short time we will sell two sets for the price 
of one ($2.00) or one set at wholesale price of $1.00, 
postage paid. Buy two sets, sell one easily at $2.00— 
yours will be free. This offer is open to everyone to 
advertise the device. When teritory Representatives 
are appointed offer ceases—so act now. Easily 
stalled by anyone, Get literature —clip FREE coupon, 
fill in, pin $1 or $2 bills to coupon —act quickly NOW. 


Motor City Syndicate 
Offices: 4490 Cass Ave., Dept. 43 


Detroit, Mich., U. S. A. 


cf rnouncing 
the greatest 


recent contribution 


to Radio ~ 


New Model 


Cchisethemest atl ase nid higher 
standard of adaptability refinement and 


economy of operation. 


R3 (New Model), with Volume CUohane 
Control $35.00 0, 
‘ Control 
M1 requiring no battery for its r 
operation - 35.00 
THE MAGNAVOX CO. OAKLAND, CALIF. 


New ¥ BORE RNT AVEROR va Z 


re Limited T 


TAGNAVOX 


The Reproducer ' Supreme 


of Lysis 
for 
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<a Real Gas Stove 


Good Bye-Hot Summer Stoves 


Thousands of Women Find New Easy 
Way to Have a Clean,Cool Kitchen 


minutes. Turn 


lve and you have any 
Segree of heat needed —reverse the valve 
fand the fire i+ instantly out. Women 
Using Olivers tell of taking prizes with 


rywhere are going to have 
= Su in 


Of city pas. June alittle heat quickly w 
Seeded to cook a mealthen—"presto” 
Seite fice ts turned Off before ie has had 
fime to heat up the kitchen, And not 
baly do they have this wonderfal con 
Senfence, bue many are actually saving 


in a few minutes—by tl 
‘Oliver Oil-Gas Burner. 


Wonderful Baking and Cooking 


This means that you can have the use 
of your yood, dependable range right 
through the Summer—yet you do away 
with wich the muss and drudgery of 
Building fires—the insufferable heat. You 
cook and bake in one-half the time and 
you have a fire only during these few 


OLIVER 2:81 


(Oldest and Largest Manuf 
554 Oliver Building 


a dhe pant a 


Siives Burners sit 
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